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PEEFACE BY THE PUBLISHER 



GxBAT paiM liave been taken m& ^e present traoshrttoiiy 
as weU in zeg^ird to fidelity and etyle, as in w!iat maj be 
termed ihe aceessories. In addition to all iStmt is contained 
m tbe mginal work, it cons^rises an interesting view a£ 
C93imtbora9&, from a i^eteh by Homboldt MmseK; a ^c-simile 
of tiie mdihor's handwriting; head-lines of eont^its; tranda-> 
tinos of the prineipaL Latin, Frendi, and Spanish quotations;* 
a very oomplete index; and a ccmyersion of all the forreiga. 
measnrements. It was at first intended to giye both -die 
€»re%n and English measurements, in jnxta-position ; but ihis 
plan was abandoned on parceiving that the pages woclld become 
o^eiioaded wit3i figures, and present a perplexmg and some- 
what appafling aspect, witiiont a^rding any equivalent advan* 
tage to the English reader. In some few instances, howeyer, 
where it seemed desindiie, and in all the parallel tables, 
duplicate measurements hare been inserted. The Frendi 
toiseg are converted into their relative number of EngHsh 
leet; and Cterman miles, whetlrer simple or square, are re- 
duced to our own. The longitudes have been calculated from 
Greenwich, conformably to English maps, in lieu of those 
given by Humboldt^ which are calculated from Paris. Ihe 
degrees of temperature, instead c^ Beaumur's, are Fahren^ 
h^'s, as now the most generally recognised. 

it here becomes necesssary to say somethii^ of the trans* 

* To instance a few, see pp. 2il, 245, 255, 259, 304, 820, 325, 324^ 
S86^ 422, 424. 
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ators, and the cause of so much unexpected delay in producing 
this volume; the more so as many of the subscribers to the 
Scientific Library have expressed an interest in the subject, 
owing, in some measure, to a controversy which arose out 
of my previous publication of Cosmos. The translation was 
originally entrusted to E. C. Otte, with an agreement as to 
time, according to which I had every reason to expect that I 
should fulfil my engagement to publish it in October last, or 
at latest in November; but, after much of the manuscript was 
prepared, the translator's indisposition and subsequent absence 
0rom London, occasioned a serious suspension. In this di^ 
lemma I found it necessary to call in aid, as well as to 
assist personally. The result of this "co-operation of forces" 
will no doubt prove satisfactory to the reader, inasmuch as 
every sheet has been at least trebly revised, and it is hoped 
proportionably improved. In addition to the responsible 
translator, my principal eollaborateur has been Mr. R. H. 
Whitelocke, a gentleman well qualified for the task. 

An the measurements are calculated by the scientific Mend, 
who fulfilled this department so satisfactorily in my edition of 
Cosmos. 

The translation of the pretty poem. The Parrot of Atures^ 
(page 189,) now first given in English, is contributed by 
Mr. Edgar A. Bo wring. 

For the additional notes subscribed " Ed." I am myself, in 
^ost instances, responsible. 

Much has been said, pro and con, about the sanction of the 
Author to the several translations of his works. My answer 
has, I believe, been generally considered satisfactory and 
conclusive. I have now only to add, that when I wrote to 
Baron Humboldt, more than a year and a-half ago, presenting 
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him with my then mipublished edition of Cosmos, I annomiced 
my intention of proceeding with his other works, and con- 
sulted him on the subject. He replied in the kindest spirit, 
without intimating any previous engagement, and honoured 
me with several valuable suggestions. A portion of one of 
his letters is annexed in facsimile. In consequence of what I 
then presumed to be his recommendation, I determined to 
make the Anstchten my next volume, and announced it, long 
before any one else, though not at first by its English name. 
At that time I had reason to hope that I should receive the 
new German edition at least as early as any one, but was 
disappointed. This circumstance, added to the delay already 
alluded to, has brought me late into the field. In now, how- 
ever, presenting my subscribers with what I have taken every 
available means to render a perfect book, I hope I shall 
afford them ample atonement. 

A few words respecting the work itself. The first edition 
was published forty-three years ago, the second in 1826, and 
the third, of which the present volume is a translation, in 
August last. The difference between the three editions in 
respect to the text (if I may so distinguish the more enter- 
taining part of the work from the scientific " Illustrations") 
is not material, excepting that .each has one or more new 
chapters. Thus to the second edition was aaded the Essay on 
Volcanos and the curious allegory on vital force, entitled The 
Rhodian Genius, and to the third The Plateau of Caxamarca, 

The additions to the " Illustrations" however in the third 
edition are considerable, and comprise a rapid sketch of 
whatever has been contributed by modem science in illustra- 
tion of the Author's favourite subjects. 

No intellectual reader can peruse this masterly work 
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wkhoat inteioe interest and considerable instmction. After 
ftasting on the higMy wrought and, it may be said, poetical 
descriptioiis, written in the Author's ea^er years, he will 
tuKA with increaaed zest to the elaborate iUnstrationB, which, 
in a separate form, are brought to bear on every subject 
of the text. This scientifio portion, althoi^ not at first the 
most attractive, presents many <klightful episodes, whidi wiO. 
amply repsij ike perusal of even tiiose who merely read for 
amusement. 

HENRY G. BOHN. 

York Street, January, 1850. 
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AUTHOR'S PREFACE, 

TO THE WEST EDITION. 



C' 



[ With some diffidence, I here ^csent to die public a i 
of papers which originated in the presence of the noblest 
objects of natare,— «on the Ooean,— -ia the fonests of the 
Chrinoeo, — ^in. the SaYannahs of Venezuela, — and in Ihe soH- 
todes of the Fenvrian and Mexican Mountains. Sereral 
detached ftagments, written on Ihe spot, have since been^ 
wrought into a whole, j A survey of nature at large,— -pniofii 
of the co-operation of Torces, — and a renewal of the enjoyment 
which the immediate aspect of the tropical countries affords 
to the susceptible beholder, — are the objects at which I aim. 
Each Essay was designed to be complete in itself; and one 
and the same tendency pervades the whole. This aesthetic 
mode of treating subjects of Natural History is fraught with 
great difficulties in the execution, notwithstanding the mar- 
vellous vigour and flexibility of my native language. The 
wonderful luxuriance of nature presents aa accwmnktion ef 
separate images, and accumulation disturbs the harmony and 
effect of a picture. When the feelings and the imagina- 
tion are excited, the style is apt to stray into poetical prose. 
But these ideas require no amplification here, for the fol- 
lowing pages afford but too abimdant examples of such devia- 
tions and of such want of imity. 

Notwithstanding these defects, which I can more easily 
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perceive than amend, ilet me hope that these " Views " may 
afford the reader, at least some portion of that enjoyment 
which a sensitive mind receives from the immediate contem- 
plation of nature. As this enjoyment is heightened by an 
insight into the connection of the occult forces, I have sub- 
joined to each treatise scientific illustrations and additions.^ 
/Everywhere the reader's attention is directed to the per- 
petual influence which physical nature exercises on the moral 
condition and on the destiny of man. ^ It ^ to minds 
oppressed with care that these pages are especially con. 
secrated. He who has escaped from the stormy waves of 
life will joyftdly follow me into the depths of the forests, over 
the boimdless steppes and prairies, and to the lofty summits 
of the Andes. To him are addressed the words of the chorus 
who preside over the destinies of mankind: 

On the mountains is freedom! the breath of decay 

Never sullies the fresh flowing air; 
Oh! nature is perfect wherever we stray; 

'Tis man that deforms it with care.* 



* These lines are from Schiller's Bride of Manna, as translated by A. Lodge, £•) 
See Schiller's works (Bohn's ed.) vol. iii. p. 509. 



dbyGoOgk 



AUTHOR'S PREFACE, 

TO THE SECOND AND THERD EDITIONa 



The twofold object of tliis work,— an anxious endeavour 
to heighten the enjoyment of nature by yivid representations^ 
and at the same time to increase, according to the present 
state of science, the reader's insight into the harmonious 
eo-operation of forces,— was pointed out by me in the 
pre&ce to the first edition, nearly half a century ago. I there 
alluded to the several obstacles which oppose themsdres to the 
89sthetic treatment of the grand scenes of nature. ' The (K>m-< 
bination of a literary and a purely scientific aim, the desire to 
engage the imagination, and at the same time to enrich life 
with new ideas by the increase of knowledge, render the due 
arrangement of the separate parts, and what is reqidred asr 
unity of composition, difficult of attainment. / Notwithstand- 
ing these disadvantages, however, the public have continued to 
receive with indulgent partiality, my imperfect performance. 

The second edition of the Views of Nature, was published 
by me in Paris in 1826. Two papers were then added, one, 
** An inquiry into the structure and mode of action of Yolcanos 
in different regions of the earth;" the other, "Vital Force, or 
The Ehodian G^ua." Schiller, in remembrance of his youth* 
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ful medical studies, loved to conyerse with me, during my 
long stay at Jena, on physiological subjects. The inquiries 
in which I was then engaged, in preparing my work ''On the 
condition of the fibres of muscles and nerves, when irritated 
by contact with substances chemically opposed,'' often im- 
parted a more s&aona direottGU to oar conTosation. It was 
at this period that I wrote the little allegory on Vital Force, 
called The Bko^aa Geauit. Hkt precdeedon which Schiller 
entertained for this piece, and which he admitted into his 
periodical. Die Horen, gave me courage to introduce it here. 
My brother, in a letter which has recently been published 
(Wifiiani von Humboldt's Letters to a Female Friend, voL 
li. p. ^)y ddicately alludet to liie subject, but at iha 
nine time vefyjus^adds; ^The devidopmaDtof a^diysio- 
logical idea k eaudnsivefy the oljeet of the enoy. Such 
Bcmi-poettoal clothings c^ grave truths were more in yogoe 
at tiie time this was written than tiiey are at ptesemt." 

In my eightkdi year I have still ^ gratificatioii of conu 
pletxBg a third edition of my woik, and entirely vanouldiBg 
h to meet the demandi ci the age. Almost bXL the scientifie 
inustraticms are either ecdarged or replaced by new and more 
comprehensive anes. 

' I have iiKlulged a hope of stbnulating the 'Study of Batnre^ 
by compresmng into the smaJkst possibte compass, * the 
irameroBB results of careful investigation en a variety of 
interesting subjects, w«& a view of shewing the importance 
ef accurate numerical data, and the necessity of comparing 
Ihem with each other, as well as to cheek the dogmatie 
smattering aaod feshknable sceptidsm which have too long 
prevailed ia the so-called higher circles of society?| 

My expedition into northern Asia (to ^ Ural, the Alti^ 
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fliui-IEie chores of fiie Cusj^Aml Sea) m Kbe year 18^, 'mlb' 
EhiexiboTg asid GustaTUB Rose, st tlie eomBftod of tii0 Bto-* 
peror of Bnssta, took plaee bet^reen the eecond and ikkA 
ed USuus of mj woik. TIrii expei^oB baa CBseBtuifl j^ «tn- 
tributed to the. eria ig e ment of my ^ewa m adl that cos- 
cems the formation of the earth*s surface, the direction of 
mountain-chains, the connexion of the Steppes and Deserts, 
and the geographical distribution of plants according to ascer- 
tained influences of temperature. The ignorance whicb has 
so long existed respecting the two great snow-covered moun- 
tain-chains, the Thian-schan and the Kuen-liin, situated 
between the Altai and Himalaya, has (owing to the inju- 
dicious neglect of Chinese sources of information) obscured 
the geography of Central Asia, and propagated fancies in- 
stead of facts, in works of extensive circulation. Within 
the last few months the hypsometric comparisons of the 
culminating points of both continents have imexpectedly 
received important and corrective illustration, of which I am 
the first to avail myself in the following pages. The measure- 
ment (now divested of former errors) of the altitude of the 
two mountains, Sorata and Blimani, in the eastern chain of 
the Andes of Bolivia, has not yet, with certainty, restored the 
Chimborazo to its ancient pre-eminence among the snowy 
moimtains of the new world. In the Himalaya the recent 
barometric measurement of the Kinchin-jinga (26,438 
Parisian, or 28,178 English feet) places it next in height 
to the Dhawalagiri, which has also been trigonometrically 
measured with greater accuracy. 
. To preserve xmiformity with the two former editions of the 
Views of Nature, the calculations of temperature, imless 
where the contrary is stated, are given according to the 
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XIV PBEFACE. 

eighty degrees diennometer of Eeamur. The lineal measure- 
ment is the old French, in which the toise is equivalent to six 
Parisian feet. The miles are geographical, fifteen to a 
degree of the equator. The longitudes axe calculated from 
the first meridian of the Parisian Observatory. 



JBerlin, March, 1849. 
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1848. The mountain, now considered higher than the Dhawalagiri, is 
represented in the engraving to the title-page of Joseph Hooker's 
splendid work. The Rhododendrons of Sikhim Himaiaya, 1849. Deter- 
mination of the snow-limits on the northern and southern slopes of the 
Himalaya; the former lies in the mean about 8620 up to 4900 feet 
higher. Kew statements of Hodgson. But for the remarkable distoi- 
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bntion of lieat in the upper rtrat* of the air, ih« taUe-land of weetem 
Thibet would be uninhabitable to milluHis of hnman beings — ^pp. 63-80t. 
The Hiong-nu^ whom Deguignes and John MUller considered to be 
a tribe of Huns, appear rather to be one of the widely spread Turkish 
races of the Altai and Tangnu mountains. The Huns, whose name was 
known even to Dionysius Periegetes, and who are described by Ptol^i^ 
as Chuns (hence the later territorial name of Chunigard!) are a Finniih 
tribe, from the Ural mountains, whidi sepaiate the two centiaiata ■ 
pp. 80-81. 

Bepresentations of the sun, animals, and characters, grayen on rocks 
at Sieri-a Parime, as well as in Nortii America^ hare frequentjly beoi 
regarded as writhig— p. 82, 

Description of the cold mountain regions between 11,000 and 13,000 
Parisian, or 11,720 and 13,850 English feet in height, which hare been 
designated Paramos. Character of their vegetation — p. 83. 

Orographic remarks on the two mountain dusters (Bacarauna and 
Sierra de Chiquitos) which separate the three plains of tiie lower Oxi- 
Aoco, the Amazon, and La Plata riy^s from eaeh other — ^p. 8^. 

Concerning the Dogs of the Kew Continent, the aboriginal as weR 
as those from Europe, n^ch hare become wild. Su^rings of Cats st 
heights surpassing 13,864 feet— pp. 85-88. 

The Low Land of the Sahara and its relations to tiie Atlas ranges 
according to the latest reports of Daumas, Carette, and Renou. *&» 
bux>metric measurements of Foumel render it yeiy probable, tbtit 
part of ike north African desert lies below the level of the sea. 
Oaieds of Biscara. Abundance of rock-salt in r^ons whidi extend 
from S.W. to N.E. Causes of nocturnal cold in the desert^ according tD 
Kelloni — ^pp. 88-92. Information respecting the River Wadi Dra (ooe- 
oxth longer than the Rhine), which is dry during a great part oi tbni 
year. Some account of the territory of ike Sheikh Beirouk, who it 
independent of the Emperor of Morocco, according to manuscript 
communications of Capt. Count Bouet Y iUaumez, of the Freodi Warine. 
The mountains north of Cape Kun (an Edriaian name, in which by s 
play of words a negation has been assumed since the 15th centiny) 
attain an altitude of 9186 feet— pp. 92-94. 

Grandoeous vegetation of the American Llanos between the tropics* 
eompared with the herbaceous vegetation of the Steppes in Korthem 
Asia. In these, especially in the most fertile of them, a pleasing effect 
is afforded in spring by the small snow-white and red flowering Rosacea^ 
Amygdideee, the species of Astragalus, Crown-imperial, Cypripedias, and 
Tulips. Contrast with the desert of the salt-steppes full of Chenopodi«|, 
and of species of Salsola and Atriplex. Numerical considerations wiiJi 
respect to the predominant families. The plains which skirt the Frozen 
Ocean (north of what Admiral Wrangel has described as the bounda];y 
of Conifene and Amentacese), are the domain of cryptogamic plants. 
Physiognomy of the Tundra on an ever-frozen soil, covered with « 
thick coating of Sphagnum and other foliaceous mosses, or with the 
tttoir^hite GsBOioyce and Stereooaulon pasdiale — ^pp. 64-^6. 



iakief^ e i waoc of I^Tery imeqnal dislribiitian cf heftt in tlie %repean 
«Did Anerkan eontiiie&tB. IHreeiion and ii^eetion of the noth^ml 
Jiaes (eqoal mean-heat of i>he year, in winter and simmier) — pp. 9^10<L 

Is iheie reason to belieye that America emerged later from Ihe 
^^laolie ooTering of waterBY--pp. 105-107. Thermal oompariaon hetineen 
the northern and southern hemifli^ieres in high latitudes— pp. 107-409. 
Apparent cozmezion between the saad^fleas of AMea, Peraa^ Kiaman, 
JBeloochistan» and Central Asia. On the western portion ai the Atlai^ 
and the oonneetLofn of purely mythical ideas, with geographioal Utgeoda. 
Indefinite allusions to fieiy eruptions. Triton JUnke. Crater foiBii» 
south of Hanno's " Bay of the QoiiUa ApoEu" f!^ngnlM• deseriptiqp. 
of the Hollow Atlas, from the Dialezes of Maximus 9^ua~pp. 110-11. 

Explanations of the Hoiontalns of the ICoon (I)gebel*a^Kavur) in the 
interior of Africa^ according to Beinaud, Beke, and Ayrton. Weme*f 
instructiYe report of the second expedition, which was undertaken hy 
command of Mehemet All. The Abyssinian high mountain chain, 
which, accoxdmg to RQppell, attains nearfy the hei^^t o! Mont Blanc. 
^Rieeariiest aocount of th^ snow between the tropics is oontained in tho 
inscription of Adulis, which is of a Bon|ewhat later date than JubaL 
l4ofty mountains, which betwe^i 6° and 4% and eyen more southerly, 
approadii the Bahr-el-Abiad. A conMderaUe rise of ground separates 
the White Nile from the basin of the Oosehop. Luae of -separation 
between the waters which flow towards the Hediterraaean and Indiaoi 
fieas, aoeording to Carl Zimmeimann's map. Lupata chain, aeeordij^ 
4o the huitnietiye researches of Wilhelm Peters—^. 114-120. 

Oceanic currents. In the northern part of the Atlantic the watexs 
are agitated in a true rotatory movement. That the first impulse to the 
€kilf«tzeam is to be looked for at &e southern apex of Africa, was a fact 
already known to Sir Humpbiy Gilbert hi 1560. Ii^uence of the Gidf* 
stueam on the donate of Scandinam. How it contributed to the 
^Uscoreiy of America. Instances of Esquimaux, who, &Toared by 
nortii^weitt wincte, have been carried, tlmmgh the returning easterly- 
seined portion of the warm gulf'-stream, to the Buropean coasts. In- 
formation of ComeliuB Nepos and Pomp<»iius Mela respecting Indian^, 
whom a King of the Boil sent as a present to the Gallic Prooonsid 
Quintos Metellus Celer ; and again of others in the times of the Othoi^ 
Frederick Barbarossa, Columbus, and Cardinal Bembo. Again, in 
Ute years 1082 and 1684, natiyes of Greenland appeared at the Orki^y 
Idands— pp. 120-125. 

Effects of lichens and other ciyptogamia in the frigid and tempe- 
rate sones, in promotiAg the growtii of the larger phanerpgamia. In 
tho tropics the preparatory gjoimd-lichens often find substitutes in the 
(^eaginous plants. Lactiferous animals of the New Continent; the 
Llama> Alpaca, and Guanaco— pp. 125-128. Culture of &rinaeeouA 
grasses—pp. 128-131. On the earliest population of America— pp. 
131-134. 

l%e eoast^ribe the Guaianes (Warraus), and the littoral palm Ma,u^ 
lilia, aoeording to Banbo, Baleigh, Hillhouse^ Bobert and Hichal^ 
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.Phaiomena produced in the Steppe bj a long drought. Sand- 
spoatSy hot winds, deceptive images by a<irial refraction (mirage). The 
awaking of crocodiles and tortoises after a long summer ^eep — pp. 
136-142. 

Oiomaks. General considerations respecting the earth-eating of cer- 
tain tribes. Unctuous and Infusorial earths — ^pp. 142-146. 

Carved Figures on rocks, which form a belt running east and west 
from the Rupunuri, Essequibo, and mountains of Pacaraima, to the 
solitudes of the Cassiquiare. Earliest observation (April, 1749) of such 
traces of an ancient civilization, in the unpublished travels of the 
Surgeon Nicohis Hortsmann, of Hildesheim, found among d'Anville's 
papers— pp. 147-151. 

The vegetable poison Curare, or Urari — pp. 151-162. 

ON THE CATARACTS OF THE ORINOCO, NEAR ATURES 
AND MAYPITRES pp. 153-175. 

The Orinoco, general view of its course. Ideas excited in the mind 
of Columbus on beholding its mouth. Its unknown sources lie to the 
east of the lofty Duida and of the thickets of BerthoUetia. Cause of the 
principal bends of the river— pp. 153-162. The Falls. Raudal of 
Haypures, bounded by four streams. Former state of the region. Ini- 
sular form of the rocks Keri and Oco. Grand spectacle displayed on 
descending the hill Manimi. A foaming surface, several miles in ex- 
tent, suddenly presents itself to view. Iron-black masses of tower- 
like rocks rise precipitately from the bed of the river; the summits 
of the lofty palms pierce through the clouds of vapoury spray — ^pp. 
162-168. 

Raudal of Aturcs, another island-world. Rock-dykes, connecting one 
island with the other. They are the resort of the pugnacious, golden- 
coloured rock manakin. Some parts of the river-bed in the cataracts 
are dry, in consequence of the waters having formed for themselves 
a channel through subterranean cavities. Visit to these parts on the 
approach of night, during a heavy thunder-storm. Unsuspected pro- 
pinquity of crocodiles— pp. 168-171. The celebrated cave of Ataruipe^ 
the grave of an extinct tribe — pp. 171-173. 

SciENTiPio Illustrations and Additions ... pp. 174-19(K 
Abode of the river-cow {Trichecua Manati) in the sea, at the spot 
where, in the Gulf of Xagua on the southern coast of the Island of Cub% 
springs of fresh water gush forth— pp. 174, 176. 

Geographical illustration of the sources of the Orinoco — pp.175-179. 

Juvia {BerthoUetia), a Lecythidea, remarkable as an instance of loftj 
organic development. Haulm of an Aruudinaria upwards of sixteen feet 
from joint to joint— pp. 1 79-180. 

On the fabulous Lake Parime —pp. 180-188. 

The Parrot of Atures, a poem by Ernst Curtius. The bird lived 
in Maypures, and the natives declared that he was not understood, bo- 
eause he spoke the language of the extinct Aturian tribe^pp. 188-19Qw 
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NOCTURNAL LIFE OF ANIMALS IN THE PRIMEVAL 
FOREST . pp. 191-201. 

Difference in the richness of languages as regards precise and definite 
irords for characterizing natural phenomena, such as the state of vege- 
tation and the forms of plants, the contour and grouping of clouds, &e 
appearance of the earth's surface, and the shape of mountains. Loss 
wMch languages sustain in such expressive words. The misinterpreta- 
tion of a Spanish word has enlaiged mountain-chains on maps, and 
created new ranges. Pbimeval Forest. Frequent misuse of this 
term. Want of uniformity in the association of the arboral species 
is characteristic of the forests within the tropics. Causes of their im- 
perviousness. The Climbing plants (Lianes) often form but a very 
inconsiderable portion of the underwood — pp. 191-196. 

Aspect of the Rio Apure in its lower course. Margin of the forest 
fenced like a garden by a low hedge of Sauso {Hermesia). The wild 
animals of the forest issue with their young through solitary gaps, to 
approach the river-side. Herds of large Capybarse, or Cavies. Fresh- 
water dolphins — pp. 196-199. The cries of wild animals resound 
through the forest. Cause of the nocturnal -noises — pp. 199-200. 
Contrast to the repose which reigns at noontide on very hot days within 
the tropics. Description of the rocky narrows of the Orinoco at the 
Baraguan. Buzzing and humming of insects; in every shrub, in the 
cracked bark of trees, in the peiforated earth, furrowed by hymen- 
opterous insects, life is audible and manifest— pp. 200-201. 

SciuNTiirio Illustbationb and Additions . . pp. 202-208. 
Characteristic denominations of the surface of the earth (Steppes^ 
Savannahs, Prairies, Deserts) in the Arabic and Persian. Richness of 
the dialects of Old Castile for designating the forms of mountains. 
Fresh-water rays and fresh-water dolphins. In the giant streams of 
both continents some organic sea-forms are repeated. American noc- 
turnal apes with cat*s eyes; the tricoloured striped Douroucoali of the 
Cassiquiare— pp. 202-203. 

Htfsometbio Addenda. pp. 204-209. 

Pentland's measurements in the eastern mountain-chain of Bolivia. 
Volcano of Aconcagua, according to Fitz-Roy and Darwin. Western 
mountain-chain of Bolivia — pp. 204-205. Mountain systems of North 
America. Rocky Mountains and snowy chain of California. Laguna 
de Timpanogos — pp. 205-207. Hypsometric profile of the Highland of 
Mexico as far as Santa Fe— pp. 207-209. 

IDEAS FOR A PHYSIOGNOMY OP PLANTS . pp. 210-23L 

Universal profusion of life on the slopes of the highest mountain 
summits, in the ocean and in the atmosphere. Subterranean Flora. 
Siliceous-shelled polygastrica in masses of ice at the pole. Podurelltt 
in the ice tubules of the glaciers of the Alps; the glacier-flea {Desoria 
glgtcialu). Minute organisms of the dust fogs— pp. 210-213. 
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WaUnry of the yegetable eoveriiig. Gndoal tzteju&oa. M ' 
iaxm over ^be naked crast of rook. Lichens, moeses, oleaginona plants. 
Oaofle of the i»re8ent abeence of yegetatioa in certain distrielis. — |!p. 213 
-220. 

Each zone has its peculiar ehaiAoter. All aaiaial and yegetable eoi^ 
fonnation is bound to fixed and «yer-recnrring types. PhyaLegMmgr 
of Natnre. Analysis of the combined effect i»x>diioed by a regiiB. 
The indiyidnal elements of this impressioiL Outline of tfes nmintaia 
EBz^es; aimre of the sky; diape of the elonds. That idueh ehieij 
determines ihe character is the yegetable oov^aing. Animal oiganisa- 
tions are d^cient in mass; the mobility of iadiyidual wfwates, jund 
ofboL their diminutiyenes^, c(mceals them from yiew-'-^p. 220-228. 

Enumeration of Ihe forms of Plants which piindpally detenmne ih% 
phymogDomj of Nature, and which increase or dlmtniBh from the 
equator towaids the Pole, in obedience to establifihed laws— 

Text niustrstaoDS. 



Pahns 








W 


228-224 


pl». 296-804 


BaoanafiMrm . 










p. 224 


p. 805 


MalTacecB 










p. 224 


pp. 805-807 


Mimos» . 










p. 225 


pp. 807-80« 


£kice« . 










p. 225 


pp. 808-810 


Cactus fonn 










p. 226 


pp. 810-812 


Form of Orchideee . 








p. 226 


pp. 812-818 


Casuarinae 








p. 226 


pp. 818-814 


Acicular-leayed Trees 






p. 227 


pp. 814-829 


Pothos form, and that of the Aroidet 
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p. 227 


pp. 829-83X 




. pp 


. 227-228 


pp. 831-332 


Aloes 




. p. 228 


pp. 332-334 


Grass form 










p. 228 


pp. 834-337 


Ferns 










p. 229 


pp. 337-841 


Lilies 










. p. 229 


pp. 341-343 


Willow form 










. p. 229 


p. 343 


Myrtles . 










p. 229 


pp. 848-34« 


He]ast<»Baceae 










. p. 229 


p. 840 


Laurel form 






» 




. p. 229 


p. 846 



Eoj^^ment resulting from the natural grouping atid eontnusts of 
these plant-fonns. Importance of the |^ysiogn(»nical «tudy of j^mte 
to the landscape-painter^!^. 229-281. 

SciENTiFio Illustbations AND Additiokb ... pp. 282^852. 

Organisms, both animal and vegetable, in the highest Alpine r^ons, 
near the line of eternal snow, in the Andes chiun, toad ihe Alps; inaeeiB 
are carried up inyduntarily by the ascending current of air. The small 
field-mouse {Hypudoeua nivalis) of the Swiss Alps. On the real hdigb^ 
to which the Chinchilla laniger mounts in Chili — pp. 232-283. 

Leddese, Panneliae on rocks not entirely oovered with snow; Bttt 
certain phanerogamic pbmts also staray in the Cordilleras beyond thft 
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hoomdiary 0f perpetual enow, thus Saxifraga BoossingaiiM to 15,773 teA 
above Uie le?»l of the sea. Groups oi phan^ogamic Alpine plimts in the 
Andee diain «tfr<»n ia^700 to nearly 15,000 feet high. Species of Ool- 
eitium, Eapeletta, Bantmcnlm, and small mosa^ikenmbdUfefa, Myrrfak 
andicola> and Fragosa aretioides — pp. 233-234. Measurement of Chim» 
borazo. And etymology of the name — p. 234-236. Oa. the greatest 
ahsf^te height to which men in both continents, in the Cordflleas tad 
the Himalaya, — on the Chimboiazo and Tarhigang— have as yet ascended 
-^p. 236. 

Economy, habitat, and Bingolar mode of C!^[>tiiring the Condor 
(CufUttr, in the Inca language) by means of palisades — pp. 237-239. 
tJse of the Qallinazos {Caiiiartes urubu and C. aura) in. the economy of 
natore, for pnrifying of the air in the neighbonihood oi human dweUr 
Sngs; tiieir domestication — ^pp. 239-240. 

On the so-called reviyification of the rotifna, aecording to Ehrenbeii^ 
And Doy^; according to Payen, genas of Oiyptogamia retain their 
power of reproduction in the highest temperature — ^pp. 240-341. 

IMminution, if not total suspension, of ox^ganic fonctieBs ki the 
winter-aleep of the higher classes of animals— p. 242. Sommer-sle^ 
of animalB in the tropics. Drought acts like the cold of winter. 
'Tenrees, Chrooodilea, Tortoise&f, and East-Afrioan Lepidosirens — {q^ 
242-244. 

PoU^i, Fruetificatioa of Plants. The ezperlenee of many yean 
ecmceming the Coelebogyne ; it brings forth mature seeds in ^gland 
without a trace of male organs — pp. 244-245. 

The phosphorescence of the Ocean throu^ luminous animals as 
well as otgaaic filnreB and membrmee of the decomposing animalculae. 
Acalei^ise and ailioeou&«helled luminous infusoria. Influence of nex^ 
▼ous Irritability on the coruscation— pp. 245-260. 

Pentastoma, inhabiting the lungs of the rattle-snake of Cumazu^— 
p. 251. 

Eock-constructing Coral animals. The structure surnving the archi* 
teets. Kore correct views of the present period. Coast-reefa, Beefe sufw 
rounding islands and Lagoon-islands. Atolls, Coral walk inclosing a 
lagoon. The royal gardens of Christopher Columbui^ The Coral Islan<te 
south of Cuba. The living gelatinous coating of the calcareous Ceibnui 
of the coral-stems allures fishes in quest of food, and also turtles. 
Singular mode of fishing with the Bemora^ JEckeneia Naucrates {ihfi 
little sibling fish)— pp. 251-258. 

ProbaUe depth of the coralline structures— pp. 258-260. Besides « 
g^reat quantity of carbonate of Ihne and magnesia, ttie madrepores and 
Astarese contain idso sc»ne fluoric and ph(^horic acid— p.p. 260-26L 
Oscillating state of the sea-bottom according to Darwin — pp. 261-262. 

Irruptions of the sea. Mediterranean Sea. Shdce-theoiy of Strato: 
Samothracian legends. Tho Myth of Lyctonia and the submerged 
Atlantis— pp. 262-266. Concerning the precipitation of deiidlB--* 
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p. 266. The indurating crost of the earUi while giying out calorie. 
Heated currents of air, which in the primordial period, during the fre- 
quent corrugations of the mountainous strata, and the upheaval of 
lands, have poured into the atmosphere through temporaiy fissureB 
and chasms— pp. 266-268. 

Colossal size and great age of certain genera of trees, e.g,, the 
dragon-tree of Orotava of 13, the Adansonia digitata (Baobab) of 33 
feet in diameter. Carved characters of the 15th century. Adanson 
assigns to certain Baobab-stems of Senegambia an age of from 5000 to 
6000 years— pp. 268-273. 

According to an estimate based on the number of the annual iing8> 
there are yews (Taxus baccata) of from 2600 to 3000 years old. Whether 
in the temperate northern zone that part of a tree which faces the north 
has narrower rings, as Michael Montaigne asserted in 1581? Gigantic 
trees, of which some individuals attain a diameter of above 20 feet and 
an age of several centuries, belong to the most opposite natural families 
—pp. 273-274. 

Diameter of the Mexican Schubertia disticha of Santa Maria del Tule 
43, of the oak near Saintes (Dep. de la Charente inf.) 30 feet The 
age of this oak considered by its annual rings to be from 1800 to 2000 
years. The main stem of the rose-tree (27 feet high) at the crypt of 
the church of Hildesheim is 800 years old. A species of fucus, Macre- 
oystis pyrifera, attains a length of more than 350 feet, and therefore 
exceeds all the conifera in length, not excepting the Sequoia gigantea 
itself— pp. 274-276. 

Investigations into the supposed number of the phanerogamic species 
of plants, which have hitherto been described or are preserved in herba- 
riums. Numerical ratios of plant-forms. Discovered laws of the geogra- 
phical distribution of the families. Eatios of the great divisions : of the 
Cryptogamia to the Cotyledons, and of the Monocotyledons to the Dicoty- 
ledons, in the torrid, temperate, and frigid zones. Outlines of arith- 
metical botany. Number of the individuals, predominance of social 
plants. The forms of organic beings stand in mutual dependence on 
each other. If once the number of species in one of the great families 
of the Glumacese, Leguminosae, or Compositse, on any one point of the 
earth, be known, an approximative conclusion may be arrived at not 
only as to the number of all the phanerogamia, but also of the species 
of all remaining plant-families growing there. Connection of the 
numerical ratios here treated on in the geographical distribution of the 
femilies, with the direction of the isothermal lines. Primitive mystery 
in the distribution of types. Absence of Roses in the southern, and of 
Calceolarias in the northern zone. Why has our heath (Calluna vul- 
garis), and why have our Oaks not progressed eastwards across the Ural 
mto Asial The vegetation-cycle of each species requires a certain 
minimum heat for its due organic development— pp. 273-287. 

Analogy with the numeric laws in the distribution of animal forms. 
If more than 35,000 species of phanerogamia are now cultivated in 
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Europe, and if from 160,000 to 212,000 phanerogamia are now con- 
tained, described and undescribed, in onr herbariums ; it is probable 
that the number of collected insects scarcely equals iliat number of 
phanerogamia; whereas in individual European districts the insects 
collected preponderate in a threefold ratio over the phanerogamia — 
pp. 287-291. 

Considerations on the proportion borne by the number of the phane- 
rogamia actually ascertained,, to the entire number existing. on the 
globe— pp. 291-295. 

Influence of the pressure of atmospheric strata on the form and life 
of plants, with reference to Alpine vegetation — pp. 295-296. 

Specialities on the plant-forms already enumerated. Physiognomy 
of plants discussed from three different points of view: the absolute 
difference of the forms, their local preponderance in the sum total 
of the phanerogamic Floras, and their geographical as well as climatic 
dispersion — pp. 296-346. Greatest height of arboral plants ; examples 
of 223 to 246 feet in Pinus Lambertiana and P. Douglasii, of 266 in P. 
Strobus, of 300 feet in Sequoia gigantea and Pinus trigona. All these 
examples are from the north-western part of the New Continent. The 
Araucaria excelsa of Norfolk Island, accurately measured, rises only 
from 182 to 223 feet ; the Alpine palms of the Cordilleras (Ceroxylon 
andicola), only 190 feet—pp. 322-324. A contrast to these gigantic 
vegetable forms, presented not merely by the stem of ihe arctic willow 
(Salix arctica, two inches in height,) stunted by cold and exposure on 
the mountains, but also in the tropical plains by the Tristichahypnoides, 
a phanerogamic plant which is hardly three French lines (quarter of an 
inch) in height, when fully developed — pp. 324-325. 

Bursting forth of blossoms from the rough bark of the Crescentia 
Cujete, of the Gustavia augusta, from the roots of the Cacao tree. The 
largest blossoms borne by the Eafflesia Amoldi, Aristolochia cordata, 
Hi^olia, Helianthus annuus — ^p. 348. 

The different forms of plants determine the scenic character of vege- 
tation in the different zones. Physiognomic classification, or distribu- 
tion of the groups according to external facies, is from its basis of 
Arrangement entirely different from the classification according to the 
i^stem of natural families. . The physiognomy of plants is based 
principally on the so-called organs of vegetation, on which the preser- 
vation of the individual depends ; systematic botany bases the classifi- 
cation of the natural families on the consideration of the organs oi 
reproduction, on which the preservation of. the species depends — 
pp. 348-362. 

ON THE STEUCTURE AND MODE OP ACTION OP VOLCANOS 

IN DIFFERENT PARTS OF THE EARTH— pp. 353-375. 

Influence of travels in distant lands on the generalization of our ideas 

and on the progress of physical orology. Influence of the conformation 

t»f the Mediterranean on the earliest ideas respecting volcanic pheno- 
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aM&a. — CoxPAmAnvB Gboloot of Toloahos. B»iodical retion of 
Mrtftin refohitiom in nature, the cause of which lies deep in the interior 
of the globe. Prq^ortion <^ ^e height of Toletnoe to that oi tlieir 
ocMie ci mAlqb in the Pickincha, Peak of Tenmf^ and YeRmoa 
CSiangeain the height of volcanic mountain nnunitg. MeasmcaBentB 
of the margins of the crater of Yesayius from 177S to 1822 ; Hie 
author's measurements embrace the period from 1805 to 1 822-— pp. 
853-365. Circumstantial description of the eruption in the night be- 
tween the 24th and 25th of October, 1822. Falling in of a eone of ashes 
more than 400 feet high, which stood in the interior of the crater. The 
emptimi of ashes from the 24th to the 28th of October, was the most 
memorable among those, of which authentic aceoonts are posaeased, 
nnce the time of tiie elder Pliny — ^pp. 365-871. 

IHfierenoe between rolcanos that are of verj diTerse formi^ with 
permanent craters, and the phenmnena more mify observed in historic 
times, hi which trachytic mountains suddenly open, eject lava and ashes, 
ftnd reclose, perhaps for ever. The latter phenomena are peculiarly 
instructive for geognosy, because they remind ns of the earliest revela- 
tions that occurred in the oscillating, upheaved, fissured sarfiGuse of the 
eurth. In ancient times they led to the notion of the Fyriphl^eihcm. 
Yolcanos are intermittent earth-springs, the result of a permanent or 
transitory c<»nection between the interior and exterior <^ our planet, 
the result of a reaction <^ the still fluid interior against the crust of the 
earth ; hence the questi<m is useless, as to what chemical substance bums 
in the volcanos, and furnishes the material for combustion — ^pp. 871-378. 
The primary cause of subterranean heat is, as in all planets, ^e for- 
mative process itself, the separation of the conglomerating mace fh»n s 
cosmic vaporous fluid. Power and influence oi the calorific radiation 
from numerom deep fissures, unfilled veins in the primordial world. 
Great independence, at that period, of the climate (atmospheric tempo- 
rature) in respect to geographical latitude, the position of the planet 
towards the central body, the sun. Oiganisms of the present tropical 
world buried in the icy north — pp. 373-875. 

SomiTIHO ISLUSTBATIONB AND AlU}n!I(»rB . . .pp. 876-S7d. 
Barometric measurements on Yesuvins, comparison of the two crater- 
Siargins and the Rocca del Palo—pp. 376-379. Increase of temperature 
with depth, being 1* of Fahrenheit for evexy 54 feet. Temperature 
of the Artesian well in Oeynhausen's Batii (New Salt-woika near 
Minden), at the greatest depth yet reached below the level of the sea. 
As early as the third century the thermal springs near Carthage led 
Patricius, Bishop of Pertusa, to form correct suppositions respecting 
the cause of calorific increase in the interior of the earth — p. 379. 

VITAL FOEOB, OB THE EHODIAN GENIUS; AN ALLEGOBY. 

pp. 380-385. 
ItLUSTBATioirs A2n> NoTB . . . . . .pp. 886-389. 

The Bhodian Genius is the development of a physiological idea in a 
aajthical garb. Diflferenoe of views concerning the necessity and wob 
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■e ec te ^ lor the aniBttptioii of p«K3aU«rvkal fi»ce8--ii^. S89-887. The 
dlffieoli^' of BstlflfiMtorily rednehig the vital pkenomena of ^e oiganism 
i»^iyskal and dieiEdoat laws is, principal^, based on the complexity 
of tbe idien«niena> on the multiplicity of forces acting simultaneously, 
as iveU aa cm the wying conditions of their activi^. Definition of 
tlie txpvemotmy aninuUe sad tnanimcBte matter. Oiteria <^ the 
miscent state ensuing upon separation^ aie the simple enunciation <^ 
a fiwt-^p, 387-389. 

TSE PLATBATJ OP CAXAMARCA, THE ANCIBin' CAPITAL 
OF THE INCA ATAHUALLPA, AND FIRST VIEW OF 
THE PACIFIC FROM THE RIDGE OF THE ANDES. 

pp. 390-420^ 
(Snchona> or Quin&-woods in the valleys of Loza. First use of the 
ferer-bark in Europe ; the Tice-Queen Countess of Chinchon— pp. 890- 
S92. 

Alpine vegetation of the Paramos. Ruins of ancient Peruvian cause- 
irayB; they rise in the Paramo del Assuay ahnost to the height of 
Hont Blanc — ^p. 894. Singular mode of communication^ by a 
swimming courier — ^p. 399. 

Descent to the Amazon River. Vegetation around Chamaya and 
IVm^enda; red groves of Bougainvillflea. Rocky ridges which cross 
the Amazon River. Cataracts. Narrows of the Pongo de Maoseriche, in 
which the mighty stream, measured by La Condamine, is hardly 160 
ftet Inroad. Fall of the rocky dam of Rientema, which fmr several hours, 
kid bare the bed of the river, to the terror of the inhal^tants on its 
hanks—p. 401. 

Passage across the Andes chain, where it is intersected by the mag- 
netic equator. Ammonites of nearly 15 inches. Echini and Isocardia of 
the chalk-formation, collected between Guambos and Montan, nearly 
12,800 feet above the sea. Rich silver-mines of Chota. The pictu- 
resque, tower-like Cerro de Gualgayoc. An enormous mass of filament- 
ous virgin silver in the Pampa de Navar. A treasure of virgin gold, 
twined round with filamentous silver, in the shell-field (Choropampa), 
80 named on account of the numerous fossils. Outbursts of silver and 
gold ores in the chalk-formations. The little mountain-town of Micui- 
pampa lies 11,873 feet above the sea— pp. 402-406. 

Across the mountain wilderness of the Paramo de Tanagoanga the 
irareller descends into the beautiful embosomed valley or rather 
Plateau of Caxamarca (almost at an equal altitude with the city of Quito).^ 
Warm baths of the Inca. Ruins of Atahuallpa's palace, inhabited by 
his indigent descendants, the family of Astorpilca. Belief entertained 
there, in the existence oi subterranean golden gardens of the Inca; said 
to be situated in the lovely valley of Yucay, under the Temple of 
the Sun at Cuzco, and at many other points. Conversation with thet 
son of the Curaca Astorpilca. The room is still shown in which the 
unfortunate Atahuallpa was kept prisoner for nine months, from the 
November of 1532; also the wall on which he made a mark to indicate 
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the height to which he would cause the room to be filled with gold, if his 
pensecutors would set him free. Account of the prince's execution on 
the 29th of August, 1533, and remarks on the so-called "indelible blood 
stain" on a stone slab before the altar in the chapel of the city prison 
— pp. 406-414. How the hope in a restoration of the Inca empire, 
also indulged in by Raleigh, has been maintained among the natives. 
Causes of this fanciful belief— p. 414. 

Journey from Caxamarca to the sea-coast. Passage across the Cor* 
dilleras through the Altos de Guangamarca. The often disappointed 
hope of enjoying the sight of the Pacific from the crest of the Andes^ 
at last gratified, at a height of 9380 feet— pp. 415-420. 

ScnsNTiPic Illustbations and Additions . . .pp. 421-436. 

On the origin of the name borne by the Andes Chain . . p. 421. 
Epoch of the introduction of Cinchona (Peruvian) bark into Europe 
~p. 422. 

Ruins of the Inca's causeways and fortified dwellings; Aposentos de 
Hulalo, Fortaleza del Cafiar, Inti-Quaycu— p. 423. 

On the ancient civilization of the Chibchas or Muyscas of New 
Granada — p. 425. Age of the culture of the potato and banana — p. 427. 
Etymology of the word Cundinamarca, corrupted from Cundirumarca, 
and which, in the first years of republican independence, designated 
the whole country of New Granada — p. 427. 

Chronometric connection of the city of Quito with Tomependa, on 
the upper course of the Amazon River, and the Callao de Lima, the 
position of which was accurately determined by the transit of Mercury 
on the 9th of November, 1802— p. 428. 

On the tedious court ceremonies, of the Incas. Atahuallpa's im- 
prisonment and unavailing ransom — p. 429. 

Free-thinking of the Inca Huayna Capac Philosophical doubts on 
the official worship of the sun, and obstacles to the diffusion of know- 
ledge among the lower and poorer classes of people, according to the 
testimony of Padre Bias Valera— p. 431. 

Raleigh's project for the restoration of the Inca dynasty under 
English protection, which should be granted for an annual tribute of 
several hundred thousand pounds— p. 432. 

Columbus' earliest evidence of the existence of the Pacific. It was 
first seen on the 25th of September, 1513, by Vasco Nunez de Balboa, 
and first navigated by Alonso Martin de Don Benito — p. 432. 

On the possibility of constructing an Oceanic canal through the 
isthmus of Panama (with fewer locks than the Caledonian Canal). 
Points, the exploration of which has been hitherto totally neglected— 
p. 435. 

Determination of the lon^tude of Lima— p. 435. 
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ON STEPPES AND DESERTS. 



L At the foot of the lofty granitic range which, in 'the early 
age of our planet, resisted the irruption of the waters on the 
formation of the Caribbean Gulf, extends a vast and boundless 
plain. When the traveller turns from the Alpine valleys of 
Caracas, and the island-studded lake of Tacarigua (1), whose 
waters reflect the forms of the neighbouring bananas, — when 
he leaves the fields verdant with the light and tender green 
of the Tahitian sugar-cane, or the sombre shade of the cacoa 
groves,— iis eye rests in the south on Steppes, whose seeming 
elevations disappear in the distant horizon. 

From the rich luxuriance of organic life the astonished tra- 
veller suddenly finds himself on the dreary margin of a treeless 
waste. Nor lull, nor cliff rears its head, like an island in the 
ocean, above the boundless plain: only here and there broken 
strata of floetz, extending over a surface of two himdred square 
miles, (more than three thousand English square miles*,) appear 
sensibly higher than the surrounding district. The natives 
term them hanks (2), as if the spirit of language woidd con- 
vey some record of that ancient condition of the world, when 
these elevations formed the shoals, and the Steppes themselves 
the bottom, of some vast inland sea. 

* Even now, illusion often recalls, in the obscurity of night, 
these images of a former age. For when the guiding con- 
stellations illimiine the mai^in of the plain with their rapidly 
rising and setting beams, or when their flickering forms are 

♦ It is not intended in every instance to trouble the reader with 
duplicate measurements; but they will be introduced occasionally 
Wherever only one measurement is given, it must be understood as 
English.— Ed. 

B 
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eflected in the lower stratum of undulating vapour, a shore- 
less ocean seems spread before us (3). Like a limitless 
expanse of waters, the Steppe fills the mind with a sense of 
^M ln&Lite, and the soid, freed from the sensuous impres- 
sions (n*^pace, expands with spiritual emotions of a higher 
order. But the aspect of the ocean, its bright surfieuie diver- 
sified with ^rippling or gently swelling waves, is prodnetive 
6f pleasutable sensations, — ^while I3ie Steppe Hes stretdied 
before \is,' cold and monotonous, like the naked Btonj crust 
. Of some desolate planet (4). 

In all latitudes nature presents the phenomeiio& of tirase 
vast plains, and each has some peculiar diaract^ or phy- 
siognomy, determined by diversity of soil and dimate, and 
by elevation above the level of the sea. 

In northern Europe the Heaths which, covered by one sole 
form of vegetation, to the exclusion of all others, extend from 
the extremity of Jutland to the mouth of the Scheldt, may 
be regarded as true Steppes. They are, however, both hilly 
and of very inconsiderable extent when compared with the 
Llanos and Pampas of South America, or even with the 
Prairies on the Missouri (5) and Copper River, the resort 
of the shaggy Bison and the small Musk Ox. 

The plains in the interior of Africa present a grander and 
more imposing spectacle. Like the wide expanse of the 
Pacific, they have remained imexplored until recent times. 
They are portions of a sea of sand, which towards the east 
separates fruitful regions from each other, or incloses them 
like islands, as the desert near the basaltic moimtains of 
Harudsch (6), where, in the Oasis of Siwah, rich in date- 
trees, the ruins of the temple of Ammon indicate the venerable 
seat of early civilization. Neither dew nor rain refreshes these 
barren wastes, or imfolds the germs of vegetation within the 
glowing depths of the earth; for everywhere rising columns 
of hot air dissolve the vapours and disperse the passing clouds. 

Wherever the desert approaches the Atlantic Ocean, as 
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between Wadi Nun and the White Cape^ the moist sea-air 
roabes in to fill the vacuum caused by these vertically ascend- 
ing currents of air. The navigator, in steering towards the 
mouth of the river Gambia, through a sea thickly < 
-with weeds, infers by the sudden cessati(m of the 1 
wind (7)^ that he is near the far-spreadingand ] 
des^t. 

Floeka of swift-looted ostriches and herds 
wander over this boundless ^Mice. With the 
the newly discov«red group of Oases, rich in ^r 
verdant banks are frequented by nomadic tribes of^ 
and Tuaricks (8), the whole of the African deserts may be 
regarded as uninhabitable by man. It is only periodically 
that the neighbouring civilized nations venture to traverse 
tbeoi. On trades whose undeviating course was determined 
by commercial intercourse thousands of years ago, the long 
line of caravans passes from Tafilet to Timbuctoo, or frmn 
Moursouk to Bomou; daring enterprises, the practicability of 
wbidi depends on the existence of the camel, the skip of the 
desert (9), as it is termed in the ancient legends of the East. 

These African plains cover an area which exceeds almost 
three times that of the neighbouring Mediterranean. They 
are situated partly within and partly near the tropics, a 
pofidtion on which depends their individual natural character. 
On the other hand, in the eastern portion of the old continent 
the same geogoiostic ^»;K>men<m is peculiar to the temperate 



On the mountainous range of C^itral Asia, between the 
• Qold or Altai Mountain and the Kouen-lien (10), from the 
Chinese waU to the further side of the Celestial Mountains, 
and towards th^ Sea of Aral, over a space of several thousand 
' miks, eztaid, if not the highest, certainly the largest Steppes 
in the world. I myself enjoyed an opportunity, full thirty 
years after my South American travels, of visiting that por- 
tion of the Steppes which is occupied by Kalmuck-Earghis 

b2 
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tribes, and is situated between the Don, the Volga, the 
Caspian Sea, and the Chinese Lake of Dsaisang, and which 
consequently extends over an area of nearly 2,800 geogra- 
phical miles. The vegetation of the Asiatic Steppes, which are 
sometimes hilly and interspersed with pine forests, is in its 
groupings &r more varied than that of the Llanos and the 
Pampas of Caracas and Buenos Ayres. The more beautiful 
portions of the plains, inhabited by Asiatic pastoral tribes, are 
adorned with lowly shrubs of luxuriant white-blossomed Rosa- 
ce®, Crown Imperials (FritillariaB), Cypripede®, and Tulips. 
As the torrid zone is in general distinguished by a tendency 
in the vegetable forms to become arborescent, so we also find, 
that some of the Asiatic Steppes of the temperate zone are 
characterized by the remarkable height to which flowering 
plants attain ; as, for instance, Saussureee, and other Synan- 
theresB ; all siliquose plants, and particularly numerous species 
of Astragalus. On crossing the trackless portions of .the herb- 
covered Steppes in the low carriages of the Tartars, it is 
necessary to stand upright in order to ascertain the direction 
to be pursued through the copse-Hke and closely crowded 
plants that bend under the wheels. Some of these Steppes 
are covered with grass; others with succulent, evei*green, 
articidated alkaline plants ; while many are radiant with the 
effulgence of lichen-like tufts of salt, scattered irregularly 
over the clayey soil like newly fallen snow. 

These Mongolian and Tartar Steppes, which are intersected 
by nmnerous moimtain chains, separate the ancient and long- 
civilized races of Thibet and Hindostan from the rude nations 
of Northern Asia. They have also exerted a manifold influence 
on the changing destinies of mankind. They have inclined 
the current of population southward, impeded the intercourse 
of nations more than the Himalayas, or the Snowy Mountains 
of Sirinagur and Gorka, and placed permanent limits to the 
progress of civilization and refinement in a northerly direction. 

History cannot, however, regard the plains of Central Asia 
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under the character of obstructive barriers alone. They 
have frequently proved the means of spreading misery and 
devastation over the face of the earth. Some of the pastoral 
tribes inhabiting this Steppe, — ^the Mongols, Getsa, Alani, and 
Usiini, — have convulsed the world. If in the course of earlier 
ages, the dawn of civilization spread like the vivifying light 
of the sun frqm east to west; so in subsequent ages and 
from the same quarter, have barbarism and rudeness threatened 
to overcloud Europe. 

A tawny tribe of herdsmen (11) of Tukiuish t. e., Turkish 
origin, the Hiongnu, dwelt in tents of skins on the elevated 
Steppe of Gobi. A portion of this race had been driven 
southward towards the interior of Asia, after continuing for a 
long time formidable to the Chinese power. This shock, 
(dislodgement of the tribes) was communicated uninterrupt- 
edly as &r as the ancient land of the Fins, near the sources of 
the Ural.* From thence poured forth bands of Huns, Avars, 
Chasars, and a numerous admix^e of Asiatic races. War- 
like bodies of Huns first appeared on the Volga, next in 
Pannonia, then on the Mame and the banks of the Po, 
laying waste those richly cultivated tracts, where, since the 
age of Antenor, man's creative art had piled monument on 
moniunent. Thus swept a pestilential breath from the Mon- 
golian deserts over the fair Cisalpine soil, stifling the tender, . 
long-cherished blossoms of art ! /^ 

From the Salt-steppes of Asia, — ^from the European Heaths, 
—•smiling in summer with their scarlet, honey-yielding 
flowers,— »and from the barren deserts of Africa, we return to 
the plains of South America, the picture of which I have 
already begun to sketch in rude outline. 

* The Huns, on being driven from their ancient pastnres by the 
Chinese^ traversed Asia, 1300 leagues,) and, swelled by the numerous 
hordes they conquered en route, entered Europe, and gave the first 
impulse to ihe great migration of nations. Deguires traces their pro- 
gress with geographical minuteness, and Qibbon tells their story with 
his usual eloquence in Chap. XXTL— Ed. ........ 
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But the interest yidded by tiie coatemplatiofn of sucb a 
^cture must arise from a pure love of nature. No Oasis kere 
reminds the trayeller of former inhabitants^ no hewn stone 
(12), BO fruit-tree once cultiTated and now growing wild« 
beicrs witness to the industry of past races. As if a stranger 
to the destinies of mankind, and bound to the present alcme, 
this region of the earth presents a wild domain to the free 
manifestation of animal and vegetable life. 

llie Steppe extends from the littoral chain of Caracas to 
the forests of Guiana, and from the snow-covered mountains of 
Merida, on whose declivity lies the Natron lake of Urao, — ^the 
object of the religious superstition of the natives, — ^to the vast 
^Ita formed by the mouth of the Orinoco. To the south- 
west it stretches like an arm of the sea (13), beyond the 
banks of the Meta and of the Yichada, to the unezphared 
sources of the Guaviare, and to the solitary mountain group 
to which the vivid imagination c^ the Spanish warriors gave 
the name of Paramo de la Suma Paz^ as though it v^&ce the 
beautiful seat of eternal repose. 

This Steppe incloses an area of 256,000 square miles. 
Owing to inaccurate geographical data, it has often been 
described as extending in equal breadth to the Straits of 
MageUan, unmindful that it is intersected by the wooded 
plain of the Amazon, which is bounded to the north by the 
grassy Steppes of the Apure, and to the south by those oT 
the Rio de la Plata. The Andes of Codmbamba and the 
Brazilian mountains approximate each other by means of 
separate transverse spurs, {»x>jecting between the province of 
Ghiquitos and the isthmus of YiUabella (14). A narrow plain 
unites the Hylcea of the Amazon with the Pampas of Buenos 
Ayres. The area of the latter is three times larger than that 
of the Llanos of Venezuela ; indeed so vast in extent, that it 
is bounded on the north by palms, while its southern extremity 
is almost covered with perpetual ice. The Tuyu, which re- 
sembles the Cassowary, (Struthio Rhea,) is peculiar to these 
Pampas, as are also those herds of wild dogs j^lfi^^whii^h dwell 
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in floeial commiinitf ia subteiraiiean eavenm, and often fero- 
ckmslj attack man, f car wliose de^oice their jHv^enitc^ Ibught 

lake ^a& greater part of the desert of Sahara (16), the 
Iiano8» the most northern i^ains <^ South America* lie within 
the toirid zone. Twice in every year tJiey change their 
whde aspeet, during one half of it appearing waste and bar^ 
ren like the Lybian desert ; during the other, covered with 
verdure, like many of the elevated Steppes of Central Asia (17). 

The attempt to compare the natural oharacteristics of 
remote regions, and to pourtray the results of this comparison 
in brief outline, tliough a gratifyii^, is a somewhat difficult 
branch oi phymcal geography. 

A number of causes, many of them still but little tmder- 
atood (18), diminish tlie dryness and heat of the New World. 
Among these are: the narrowness of this extensively in- 
dented continent in the northern part of the tropics, where 
the fluid basis on which the atmosphere rests, occasions 
tbe ascent of a less warm current c^ air ; its wide extension 
towards both the icy poles; a broad ocean swept by cool 
troi»eal winds ; the flatness <^ the eastern i^res ; currents 
of odd sea-water flx)m the antarctio regicm, whidi, at first 
following a direction from south-west to north-east, strike 
the coast of Chili below the parallel of 35^ south lat., and 
advance as hr north <m the coasts of Peru as Cape Pttdoa, 
where th^ suddenly diverge towards the west ; the numerous 
mountains abounding in springs, whose snow-crowned sum- 
mits soar above ihe strata of clouds^ and cause the descent 
43i currents of air down their declivities ; the abimdance of 
rivers of enormous breadth, which after many windings in- 
variably seek the most distant coast; Steppes, devoid of 
sand, and therefore less readily acquiring heat ; impenetrable 
forests, which, protecting the earth from ihe sun*s rays, or 
radiating heat from the surface of thm leaves, cover the 
richly- watered plains of the Equator, imd exhale into the in- 
terior: of the country, most r^notc from mountains and the 
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Ocean, prodigious quantities of moisture, partly absorbed 
and partly generated — all these causes produce in the flat 
portions of America a climate which presents a most striking 
contrast in point of humidity and coolness with that of Africa. 
On these alone depend the luxuriant and exuberant vege- 
tation and that richness of foliage which are so pecidiarly 
characteristic of the New Continent. 

If, therefore, the atmosphere on one side of our planet be 
more hiunid than on the other, a consideration of the actual 
condition of things will be sufficient to solve the problem of 
this inequality. The natural philosopher need not shroud the 
explanation of such phenomena in the garb of geological myths. 
It is not necessary to assume that the destructive conflict 
of the elements raged at diSerent epochs in the eastern and 
western hemispheres, during the early condition of our planet; 
or that America emei^d subsequently to the other quarters 
of the world from the chaotic covering of waters, as a swampy 
island, the abode of crocodiles and serpents (19). 

South America presents indeed a remarkable similarity to 
the south-western peninsula of the old continent, in the form 
of its outlines and the direction of its coast-line. But the 
internal structure of the soil, and its relative position with 
respect to the contiguous masses of land, occasion in Africa 
that remarkable aridity which over avast area checks the 
development of organic life. Four-fifths of South America lie 
beyond the Equator, and therefore in a region which, on 
accoimt of its abimdant waters, as well as from many other 
causes, is cooler and moister than our northern hemisphere 
(20). To this, nevertheless, the most considerable portion 
of Africa belongs. 

The extent from east to west of the South American Steppes 
or Llanos, is only one third that of the African Desert. The 
former are refreshed by the tropical sea wind, while the lat- 
ter, situated in the same parallel of latitude as Arabia and 
Southern Persia, are visited by currents of air which have 
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passed over heat-radiatii^ continents. The venerable &ther 
of history, Herodotus, so long insufficiently appreciated, has 
in the true spirit of a comprehensive observer of nature, de- 
scribed all the deserts of Northern Africa. Yemen, Kerman, 
and Mekran (the Gedrosia of the Ghreeks), as far even as 
Mooltan in Western India, as one sole connected sea of 
sand (21). 

To the action of hot land winds, may be associated in 
Africa, as far as we know, a deficiency of large rivers, of 
forests that generate cold by exhaling aqueous vapour, and 
of lofty mountains. The only spot covered with perpetual 
snow is the western portion of Moimt Atlas (22), whose narrow 
lidge, seen laterally, appeared to the ancient navigators 
when coasting the shore, as one solitary and aerial pillar of 
heaven. This mountain range extends eastward to Dakul, 
where the famed Carthage, once mistress of the seas, lies in 
crumbling ruins. This range forms a far extended coast-line 
or Gsetulian rampart, which repels the cool north winds and 
with them the vapours rising from the Mediterranean. 

The Moimtains of the Moon, Djebel-al-Komr (23), fabu- 
lously represented as forming a moimtainous parallel between 
the elevated plain of Habesch — an African Quito— and the 
sources of the Senegal, were supposed to rise above the lower 
sea line. Even the Cordilleras of Lupata, which skirt the 
eastern coast of Mozambique and Monomotapa, in the same 
manner as the Andes bound the western shores of Peru, are 
covered with eternal snow in the gold districts of Machinga 
and Mocanga. But these moimtains, abundantly watered, are 
situated at a considerable distance from the vast desert which 
extends from the southern declivity of the chain of Atlas to 
the Niger, whose waters flow in an easterly direction. 

Possibly, these combined causes of aridity and heat would 
have proved insufficient to convert such large portions of the 
African plains into a dreary waste, had not some convidsion 
of nature — ^as for instance the irruption of the ocean-— on 
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wMiie ocoaaiQii deprived tliese flat regtom of tb^ autnent 
soil, as weU as g[ the vegetation wkLck it si^ported. Hie 
epoch whea this ooeuixed, and the nature of the forces which 
determined the irruptioii, are alike shrouded in the obacmrity 
of the past Perhaps it may have been the remit of th« 
great rotatory current (24), which drives the warmer waters 
of the Gulf of Mexico over the bank of Newfoundland to 
the old ccmtinent, luid by which the cocoa-nut of the West 
Indies and other trc^ical ^iiits have been borne to the shoi:^ 
of Ireland and Norway. One branch of this oceanic current, 
after it leaves the Azores, has still, at the present time, a 
south-easterly course, strildi^ the low range of the sandy 
coasts of Africa with a force that is frequently fraught with 
danger to the mariner. All sea-coasts — but I refer here 
more particularly to the Peruvian shore between Amotape and 
Coquimbo— afford evidence oi the hundreds, or even thou- 
sands of years, which must pass before the moving sand 
can yield a firm basis f(»: the roots of herbaceous plants, 
in those hot and rainless regions where neither Lecides nor 
other lichens can grow (25). 

These considerations suffice to explain why, notwithstand- 
ing their external similarity of form, the continents of 
Africa and South America present the most widely differ- 
ent climatic relations and characters of vegetation. Al- 
though the South American Steppe is covered with a thin 
crust of fruitful earth, is periodically refreshed by rains, and 
adorned with luxuriant herbage, its attractions were not suffi- 
cient to induce the neighbouring nations to exchange the 
beautiful mountain valleys of Caracas, the sea-girt districts, 
and the richly watered plains of the Orinoco, for this treeless 
an'd springless desert. Hence on the arrival of the first Euro- 
pean and African settlers, the Steppe was found to be almost 
without inhabitants. 

The Llanos are, it is true, adapted for the breeding of cattle, 
but the primitive inhabitants of the new continent were 
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almost ivlioHy viacqtiamted wiih tlie management of antmt^ 
yielding milk (26). Scarcely one of the American tribes 
knew how to arail l^emselTes of the adTantages which natue, 
in this respect, had placed before diem. The American 
aborigines, who, from 65^ n<»rth lat. to 55^ south ]at«, eon- 
stitate (with the exception, p^haps, of the Esquimaux,) but 
one sole race, passed directly fixmi a hunting to an agri- 
cultural hie without going through the intermediate stage of 
a pastcHiii lilb. Two ^^ecies of indigenous horned cattJe (the 
Bu£^o and the Musk Ox) graze on the pasture knds of 
Western Canada and Quivira, as well as in the neighbourhood 
bf the colossal ruins of the Aztek fortress, which rises like 
some Ammcan Palmyra on the draert soHtudes of the river 
Gila. A long-homed Mou/bm, resembling ihe so-called pro- 
genitor of the sheep, roams over the parched and barren lime- 
stone rocln of California; while the camel-like Vicunas, 
Huanacos, Alpacas, and Llamas, are natives of tiie southern 
peninsula. But of these useM amimato the two first <mly 
(viz. the Bui&lo and the Musk Ox) have preserved their 
natural freedom for thousands of years. The use of milk and 
cheese, like the possession and culture of ^urinaceous grasses, is 
a distinctive characteristic of the naticms of the cdd world (27). 
If some few tribes have passed through Northern Asia to 
€t^ western coast of America, and preening to keep within 
a temperate dimate, have followed the course of the ridges of 
the Andes southward (28), such migrations must have been 
made by routes on whidbi the settlers were unable to tranqK>rt 
exdier flocks or grain. The questi<m here arises, whether on 
the down&U tii ^e kmg-declinii^ empire of the Hiongnu, the 
consequent migration of this powerful race may not have 
beai the means of drawing from the north-east of China and 
Korea, bands of settlers, by whom Asiatic civilisation was 
tran^Kirted to the new continent ? If the primitive colomsts 
had been natives of those Steppes in which agriculture was 
unknown, this bold hypothesis (whidi as yet is but little 
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"warranted by etymological comparisons) would at all events 
explain the remarkable absence of the Cereals in America. Per- 
haps contrary winds may have driven to the shores of New 
California one of those Asiatic Priest-colonies who were insti- 
gated by their mystic dreameries to imdertake distant voyages, 
and of which the history of the peopling of Japan, at the time 
of the Thsinschihuang-ti^ affords a memorable instance. (29) 

If a pastoral life— ^that beneficent intermediate stage which 
binds nomadic bands of himters to fruitful pasture lands, and 
at the same time promotes agriculture — was unknown to the 
primitive races of America, it is to the very ignorance of 
such a mode of life that we must attribute the scantiness of 
population in the South American Steppes. But this circum- 
stance allowed £reer scope for the forces of nature to deve^ 
lop themselves in the most varied forms of animal life; a 
freedom only circumscribed by themselves, like vegetable life 
in the forests of the Orinoco, where the Hymensea and the giant 
laurel, exempt from the ravages of man, are only in danger of 
a too luxuriant embrace of the plants which surroimd them. 

Agoutis, small spotted antelopes, the shielded Armadillo, 
which, rat-like, terrifies the hare in its subterranean retreat ; 
herds of slothfrd Chiguires, beautifully striped Viverras, whose 
pestilential odour infects the air; the great maneless lion; 
the variegated Jaguar (commonly known as the tiger), whose 
strength enables it to drag to the simmiit of a hill the body 
of the young bull it has slain — ^these, and many other forms 
of animal life (30), roam over the treeless plain. 

This region, which may be regarded as peculiarly the 
habitation of wild animals, would not have been chosen as a 
place of settlement by nomadic hordes, who like the Indo- 
Asiatics generally prefer a vegetable diet, had it not possessed 
some few fan-palms {Mauritia) scattered here and there* 
The beneficent qualities of this tree of life have been univer- 
sally celebrated (31.) Upon this alone subsist the unsubdued 
N tribe of the Guaranes, at the mouth of the Orinoco northward 
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of the Sierra de Imataca. When they incnreased in numbers 
and became over-crowded, it is said that, besides the huts 
which they built on horizontal platforms supported by the 
stumps of felled palm-trees, they also ingeniously suspended 
£rom stem to stem spreading mats or hammocks woven of the 
leafHstalk of the Mauritia, which enabled them, during the rainy 
season, when the Delta was overflowed, to live in trees in the 
manner of apes. These pendent huts were partly covered 
with clay. The women kindled the fire necessary for their 
culinary occupations on the humid flooring. As the traveller 
passed by night along the river, his attention was attracted by 
a long line of flame suspended high in the air, and appa- 
rently unconnected with the earth. The Guaranes owe the 
preservation of their physical, and perhaps even of their moral 
independence, to the loose marshy soil, over which they move 
with fleet and buoyant foot, and to their lofty sylvan domi- 
ciles; a sanctuary whither religious enthusiasm would hardly 
lead an American Stylite (32). 

The Mauritia not only affords a secure habitation, but 
likewise yields numerous articles of food. Before the tender 
spathe imfolds its blossoms on the male palm, and only at 
that pecidiar period of vegetable metamorphosis, the medul- 
,lary portion of the trunk is foimd to contain a sago-like meal, 
which like that of the Jatropha root, is dried in thin bread- 
like slices. The sap of the tree when fermented constitutes 
the sweet inebriating pahn-wine of the GKiaranes. The nar- 
row-scaled fruit, which resembles reddish pine-cones, yields, 
like the banana and almost all tropical fruits, different articles 
of food, according to the periods at which it is gathered, 
whether its saccharine properties are ftdly matured, or whe- 
ther it is still in a fiurinaceous condition. Thus in the lowest 
grades of man's development, we find the existence of an 
entire race dependent upon almost a single tree ; like certain 
insects which are confined to particular portions of a flower. 

Since the discovery of the new continent, its plains (Llanos) 
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kaTe become bftbitable to mm. Heie tmd there town* (39) 
hare sprang up on the ^lores of the Stqf^)e-riTers, baih to faci- 
litate the inlercomrse between the coasts and Guiana (the Ori- 
noco district). Everjwhere througfaont these Tast districts the 
inhabitants have bc^mi to rear 'Attle. At distances of a 
day's journey from each other, we see detached huts, woven 
together with reeds and thongs, and covered with ox-hides. 
Innimierable herds of oxen, bcnrses, and mules (estimated at 
the peaceful period of my travels at a BuUion and a haH) 
roam over the Steppe in a state of wildness. The prodigiotis 
increase of these animals of the old wodd is the more re- 
markable, from the numerous perils with which, in these 
regions, they have to contend. 

When, beneath the vertical rays of the bright and cloudless 
sun of the tropics, the parched sward orumbles into duat, 
^^^'iben the indurated soil cracks and bursts as if rent asunder 
by some mighty earthquake. And if^ at such a time, two 
opposite currents of air, by conflict moving in rapid gy- 
rations, cdme in contact with the earth, a singular spec- 
tacle presents itself. like funnel-shaped douds, their apexes (34) 
touching the earth, the sands rise in vapoury form through 
the rarefied air in the electrically-charged centre of the 
whirling current, sweeping (m like the ru^nng water-spout, 
which strikes sudi terror into the heart of the mariner. A 
dim and sallow light gleams from the lowering sky over the 
dreary plain. The horizon suddenly contracts, and the heart 
of the traveller sinks with dismay as the wide Bteppe seems 
to close upon him on all ddes. The hot and dusty earth fora» 
a cloudy veil which shrouds the heavens from view, and in- 
creases the stifling oppression of the atmosphere (35); while 
the east wind, when it blows over the long-heated soil, instead 
of cooling, adds to the burning glow. 

Gradually, too, the pools of water, which had been pro- 
tected from evaporation by the now seared foliage c^ the 
fan-palm, disappear. As in the icy nwth n^wn^liy become 
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torpid from edd, 00 here the crocodile and tiie boa-con- 
strictor lie wrapt in unbroken de^, deeply buried in the 
dried soil. Everywhere the drought announces death, yet 
ererywhere the thirsting wanderer is deluded by the phaen. 
tcmi of a moTing, undulating, watery sur&ee, created by 
the deceptiTe play of the reflected rays of %ht (the mirage, 
86). A narrow stratum separates ibe ground from the 
difftant palm-trees, which seem to lH>i^er aloft, owing to the 
contact of currents of air haying di£^rent degrees of heat and 
therefore c^ density*. Shrouded in dark clouds of dust, and 
tortured by hunger and burning thirst, oxen and horses scour 
the jdain, the one bellowiog dismally, the other with out- 
stretched necks snuffing the wind, in the endeavour to detect, 
by the moisture in the air, the vicinity of some pool of water 
not yet wholly evaporated. 

The mule, more cautious and cuaoning, ad<^ts another me- 
thod of allaying his thirst. There is a globular and articulated 
plant, the Melocactus (S7), which encloses under its priddy in- 
tegument an aqueous pulp. After carefriUy striking away the 
prickles with his forefeet, the mide cautiously vultures to 
apply his lips to imbibe the cooling thistle jmce. But the 
draught from this living v^etable spring is not always un- 
attended by danger, and these animals are often observed to 
have been lamed by the puncture of the cactus thorn. 

Even if the burning heat of day be succeeded by the cool 
freshness of J^e night, here always of equal length, the wearied 
ox and hbm^^enjoy no repose. Huge bats now attack the 
animals during sleep, and vampyre-like suck their blood ;t 
or, festening on their badcs, raise festering wounds, in which 
mosquitoes, hippobosces, and a host of oth^ stinging insects, 
burrow and nestle. Such is the miserable existence of these 



* This effect is well represented in Grindla/g Scenery qfthe Western 
Bide of India, plate 18. — ^En. 
f Modem natonJisto affixm that aU tets are inseetiYorons.— -So. 
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poor animals when the heat of the sun has absorbed the waters 
from the surface of the earth. 

When, after a long drought, the genial season of rain 
arrives, the scene suddenly changes (38). The deep azure 
of the hitherto cloudless sky assumes a lighter hue. Scarcely 
can the dark space in the constellation of the Southern 
Cross be distinguished at night. The mild phosphorescence 
of the Magellanic clouds fedes away. Even the vertical stars 
of the constellations Aquila and Ophiuchus shine with a 
flickering and less planetary light. Like some distant moun- 
tain, a single cloud is seen rising perpendicularly on the 
southern horizon. Misty vapours collect and gradually over- 
spread the heavens, while distant thunder proclaims the 
approach of the vivifying rain. 

Scarcely is the sur^ice of the earth moistened before the 
teeming Steppe becomes covered with Kyllingiae, with the 
many-panided Paspalum, and a variety of grasses. Excited 
by the power of light, the herbaceous Mimosa unfolds its 
dormant, drooping leaves, hailing, as it were, the rising sun 
in chorus with the matin song of the birds and the opening 
flowers of aquatics. Horses and oxen, buoyant with life and 
enjoyment, roam over and crop the plains. The luxuriant grass 
hides the beautifully spotted Jaguar, who, lurking in safe con- 
cealment, and carefully measuring the extent of the leap, darts, 
like the Asiatic tiger, with a cat-like bound on his passing prey. 

At times, according to the account of the natives, the 
hmnid clay on the banks of the morasses (89), is seen to rise 
slowly in broad flakes. Accompanied by a violent noise, as 
on the eruption of a small mud- volcano, the upheaved earth 
is hurled high into the air. Those who are &miliar with 
the phenomenon fly from it; for a colossal water-snake or a 
mailed and scaly crocodile, awakened from its trance by the 
first fell of rain, is about to burst from his tomb. 

When the rivers boimding the plain to the south, as the 
Arauca, the Apure, and the Payara, gradually overflow their 
banks, nature compels those creatures to live as amphibious 
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animals, wlucli, during the first half of the year, were perishing 
with thirst on the waterless and dusty plain. A part of the 
steppe now presents the appearance of a vast inland sea (40). 
The mares retreat with their foals to the higher banks, whidh 
project, like islands, above the spreading waters. Day by 
day the dry surface diminishes in extent. The cattle, crowded 
together, and deprived of pasturage, swim for hours about 
the inundated plain, seeking a scanty nourishment from the 
flowering panicles of the grasses which rise above the lurid 
and bubbling waters. Many foals are drowned, many are 
seized by crocodiles, crushed by their serrated tails, and 
devoured. Horses and oxen may not imfrequently be seen 
which have escaped from the friry of this bloodthirsty and 
gigantic lizard, bearing on their legs the marks of its pointed 
teeth. 

This spectacle involuntarily reminds the contemplative ob- 
server of the adaptability granted by an all-provident nature 
to certain animals and plants. Like the fetrinaceous fruits of 
Ceres, the ox and horse have followed man. over the whole 
sur^Eice of the earth— -from the Ganges to the Rio de la Plata, 
and from the sea-coast of Africa to the moimtainous plain of 
Antisana, which lies higher than the Peak of Tenerifle (41). 
.oi the one region the northern birch, in the other the date- 
palm, protects the wearied ox from the noonday sun. The 
same species of animal which contends in eastern Europe with 
bears and wolves, is exposed, in a different latitude, to the 
attacks of tigers and crocodiles ! 

The crocodile and the jaguar are not, however, the only 
enemies that threaten the South American horse; for even 
among the fishes it has a dangerous foe. The marshy watera 
of Bera and Kastro (42) are filled with innumerable electric 
eels, who can at pleasure discharge from every part of their 
slimy, yellow-speckled bodies a deadening shock. This species 
of gymnotus is about five or six feet in length. It is power- 
ful enough to kill the largest animals when it discharges 

c 
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its nenroos ox^gans at one shock in a fayoi^able direotitm. 
It was once found neoessaiy to change the line of road from 
TJntucu across the Steppe, owiz^ to the number of horses 
"wiudi, in fording a certain rindet, annually fell a sacrifice 
to these gymnoti, which had accumulated there in great num. 
bers. All other specieit of fish shun the vicinity of these for- 
nidable creatures. Even the angler, when fishing from the 
high bank, is in dread lest an electric shock should be conveyed 
to him along the moistened line. Thus, in these regions, the 
electric fire iM'eaks ioi^ from the lowest depths <^ the waters. 
^ Hie mode of capturing the g3rmnotas affords a picturesque 
spectacle. A number of mules and hmrses are driven into a 
swainp, which is closely surrounded by Indians, until the 
unusual noise excites the daring fish to venture on an 
attack. Serpent-like they are seen swimming along the sur- 
face of the water, striving cunningly to glide mid^ the 
bellies of the horses. By tiie force of their invisible blows 
numbers of the poor animals are suddenly prostrated; others, 
snorting and panting, tiieir manes erect, their eyes wildly 
flashing with terror, rush madly frt)m the raging storm; but 
the Indians, armed with long bamboo staves, drive tiiem back 
into ihe midst of the pool. 

By degrees the fury of this unequal contest begins to 
tdacken. Like clouds that have discharged their electncity, 
the wearied eels disperse. They require long rest and nou- 
rishing food to repair the galvanic force which they have so 
lavishly expended. Their shocks gradually become weaker 
and weaker. Terrified by the noise of the trampling horses, 
they timidly approach the brink of the morass, where they are 
wounded by harpoons, and drawn on shore by non-conducting 
. poles of dry wooid. J 

Such is the reinarkable contest between horses and fish. 
That which constitutes the invisible but living weapon of 
these inhabitants of the water — ^that, which awakened by the 
contact of moist and dissimilar particles (43), circulates through 
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all ihe orgaizs of Animals and plants — that which flaahing 
amid the roar of thunder illuminates the wide canc^y of 
heaven — which hinds iron to iron, and directs the silent re- 
curring course of the magnetic needle— mil, like the varied 
hues of the refracted ray of light, flow fr(»n one common 
source, and all blend together into one eternal all-pervading 
power. 

I might here dose my bold att^npt of delineating the 
natural picture of the Steppe; but, as on the ocean, fancy 
delights in dwelling on the recollections of distant shor^, so 
will we, ere the vast plain vanishes from our Tiew, cast a rapid 
glance over the regions by which the Steppe is bounded. y^ 

The nortt^m desert of Africa s^>arates two races of men 
which originally belonged to the same portion of the globe, 
and whose inextinguishable feuds appear as old as the myth of 
Osiris and Typhon (44). To the n(^ of Mount Atlas there 
dwells a race characterised by long imd straight hair, a sallow 
complexion, and Caucasian features; while to the south of 
Sen^al, in the direction of Soudan, we find hordes of Negroes 
occupying various grades in the scale of civilization. In 
Central Asia the Mongolian Steppe divides Siberian barbarism 
from the ancient civilization of the peninsula of Hindostan. 

In like manner, the South American Steppes are the boun- 
daries of a European semi-civilization (45). To the north, 
between the moimtain chain of Venezuela and the Caribbean 
Sea, lie, crowded together, industrial dties, dean and neat 
villages, and carefully tilled fields. Even a taste for arts, 
scientific culture, and a noble love of civil freedom, have long 
since been awakened within these regions. 

To the south, a drear and savage wilderness bounds the 
Steppe. Forests, the growth of thousands of years, in one 
impenetrable thicket, overspread the marshy region between 
the rivers Orinoco and Amazon. Huge masses of lead- 
coloured granite (46) contract the beds of the foaming rivers. 
Mountains and forests re-echo with the thunder of rushing 
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waters, the roar of the tiger-like jaguar, and the dull rain- 
foreboding howl of the bearded ape (47). 

Where the shallower parts of the river disclose a sandbank, 
the crocodile may be seen, with open jaws, and motionless aa 
a rock, its imcouth body often covered with birds (48) ; while 
the chequered boa-constrictor, its tail lashed round the trunk 
of a tree, lies coiled in ambush near the bank, ready to dart 
with certain aim on its prey. Kapidly imcoiling, it stretches 
forth its body to seize the young bull, or some feebler 
prey, as it fords the stream, and moistening its victim with 
a viscid secretion, laboriously forces it down its dilatiDg 
throat (49). 

In this grand and wild condition of nature dwell numerous 
races of men. Separated by a remarkable diversity of lan- 
guages, some are nomadic, unacquainted with agriculture, and 
living on ants, gums, and earth, mere outcasts of humanity (50), 
such as the Ottomaks and Jarures : others, for instance the 
Maquiritares and Macos, have settled habitations, live on 
fruits cultivated by themselves, are intelligent, and of gentler 
manners. Extensive tracts between the Cassiquiare and 
the Atabapo are inhabited solely by the Tapir and social 
apes; not by man. Figures graven on the rocks (51) attest 
that even these deserts were once the seat of a higher 
civilization. They bear testimony, as do also the unequally 
developed and varying languages (which are amongst the 
oldest and most imperishable of the historical records of man), 
to the changing destioies of nations. 

While on the Steppe tigers and crocodiles contend with 
horses and cattle, so on the forest borders and in the 
wilds of Guiana the hand of man is ever raised against his 
fellow man. With revolting eagerness, some tribes drink 
the flowing blood of their foes, whilst others, seemingly un- 
armed, yet prepared for murder, deal certain death with a 
poisoned thimib-nail (52). The feebler tribes, when they 
tread the sandy shores, carefully efface with their hands the 
traces of their trembling steps. 
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Thus does man, everywhere alike, on the lowest scale of 
brutish debasement, and in the false glitter of his higher cul- 
ture, perpetually create for himself a life of care. And thus, 
too, the traveller, wandering over the wide world by sea and 
land, and the historian who searches the records of bygone 
ages, are everywhere met by the unvarying and melancholy 
spectacle of man opposed to man. 

He, therefore, who amid the discordant strife of nations, 
would seek intellectual repose, turns with delight to con- 
template the silent life of plants, and to study the hidden 
forces of nature in her sacred sanctuaries; or 3rielding to that 
inherent impulse, which for thousands of years has glowed 
in the breast of man, directs his mind, by a mysterious pre- 
sentiment of his destiny, towards the celestial orbs, which, in 
undisturbed harmony, pursue their ancient and eternal 
course.* 

* Ipsa easd xneminit stirpis^ seseque Deisqae 
Hens fraitor felix, et novit in astra reyerti. 

Bardaii Argenia, lib. t. Sd. 
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ILLUSTRATIONS AND ADDITIONS. 

(1) p. l_« The Lake of Tacarigua:' 

Ok adraacing through 1^ interior of South America, from 
the coast of Caracas or of Venezuela towards the Brazilian 
frontier (from the 10th degree of north latitude to the equator), 
the travdler first passes a lofty chain of mountains (the littoral 
chain of Caracas) inclining from west to east; next vast tree- 
less Steppes or plains {£o8 Llanos), which extend from the 
foot of the littond chain to the left bank of the Orinoco; 
and, lastly, the mountain range which gives rise to the cata^ 
racts of Atures and Maypure. This mountain chain, which I 
have named the Sierra rarime, passes in an easterly direction 
between the sources of the Kio Branco and Bio Esquibo, 
in the direction of Dutch and French Guiana. This region, 
which is the seat of the marvellous myths of the Dorado, 
and is composed of a mountain mass, divided into numerous 
gridiron-like ridges, is bounded on the south by the woody 
plain tbrou^ "vmich the Bio Negro and the Amazon have 
formed themselves a diannel. Those who would seek frirther 
instruction regarding these geographical relations, mav com- 
pare the large chart of La Cruz Olmedilla (1775), which has 
served as the basis of nearly all the more modem maps of South 
America, with that of Columbia, which I drew up in accordance 
with my own astronomical determinations of place, and pub- 
lished in the year 1825. 

The littoral chain of Venezuela is, geographically considered, 
a portion of the Peruvian Andes. These are divided at the 
great mountain node of the sources of the Magdalena (lat. 
1° 55' to 2° 20') into three chains, running to the soutii of 
Popayan, the easternmost of which extends into the snowy 
mountains of Merida. These moimtains gradually decline 
towards the Paramo de las Rosas into the hilly district of 
Quibor and Tocuyo, which connects the littoral chain of Ve- 
nezuela with the Cordilleras of Cundinamarca. 

This littoral chain extends murally and uninterruptedly from 
Portocabello to the promontory of raria. Its mean elevation 
is scarcely 760 toises, or 4796 English feet; but some few sum- 
mits, like the Silla de Caracas (also called the Cerro de Avila), 
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widdi is adorned with the purple-flowering Befiuria (&e led- 
l^ossomed American Alpine rose), rke 1350 toises, or 8633 
English feet above the level of the sea. The eoast of the Terra 
Firma everywhere bears traces of devastatioQ, giving evidence 
of the action of the great current whieh nms from east to 
west, and which, after the disintegration of the Curibbean. 
Islands, formed the present Sea of the Antilles. The toi^es of 
land of Araya and Chnparipari, and more espeeiallj the coasts 
of Cumana and New Bsurcelona, present to ike gecNOgisI a re- 
markable aspect. The rocky islands of Boradia, Caracas, and 
Chimanas rise like beacon-towers frcnn the sea, aflbrdiBg 
evidence of the fearful irru^icm of the waters against Hie 
shattered mountam chain. The Sea of the Antilles muv 
once have been an inland sea, like the Meditemmean, which 
has suddenly been connected with the ocean. The islands of 
Cuba, Hayti, and Jamaica still exhibit the remains d the 
mountains of micaeeoos schist which fcamhd the northern 
boundary of this lake. It is a remsricable fact that the 
highest peaks are ^tuated at the very point ^ere these islands 
approach ooe another the closest. It may be conjecttued that 
^e principal nu<^us of the chain was situated between Cape 
Tiburon and Morant Point. The height of the eopper moun- 
tains (montalLas de cobre) near Saint lago de Cuba has not 
yet been measured, but this range is probably higher than the 
Blue Mountains of Jamaica (1 138 toises, or 7277 En^h feet), 
whose elevation somewhat exceeds that of the Pass of St. 
Oothard. I have already expressed my conjectures m&te 
fully regarding the valley-uke form of the Atlai^c Ocean, and 
the aneiait connection oi the continents, in a treatise written 
at Cumana, entitled Froffment ePun Tableau gdoiopqttd de 
VAmSriqtte fnMdionale, which a|^)eared in the Journal de 
Physique^ Mes$%dof\ an tSi, It is remarkable that Cohxmlnis 
himself makes mention, in his ofSicial report, of the connection 
between the course of the equiiKwtial current and the farm of 
the coast-line of the Greater Antilles.^ 

The northern and more cultivated portion c^ the pnmnce 
qS Caracas is a mountainous region. The marginal chain is 
divided, like that of the Swiss Alps, into many ranges, endosing 
longitudinal valleys. l%e most remarkable among these is 

* Excmun critique de VHist, de la GSoffnqthie, i iii« i^. 104— 
108. 
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^e channing valley of Aragua, which produces an abundance 
of indigo, sugar, and cotton, and, what ib perhaps the most 
singular of sdl, even European wheat. The southern margin 
of this valley is bounded by the beautiful Lake of Valencia, 
the ancient Indian name of which was Tacarigua. The con- 
trast presented by its opposite shores gives it a striking re- 
semblance to the Lake of (Geneva. The barren mountains of 
Guigue and Guiripa have indeed less grandeur and solemnity 
of character than the Savoy Alps; but, on the other hand, 
the opposite shore, which is covered with bananas, mimosee, 
and triplaris, far surpasses in picturesque beauty the vineyards 
of the Pays de Vaud. The lake is 10 leagues, (of which 20 
form a degree of the Equator), i.e., about 30 geographical miles, 
in length, and is thickly studded with small islands, which 
continually increase in size, owing to the evaporation being 
greater than the influx of fresh water. Within the last few 
years several sandbanks have even become true islands, and 
have acquired the significant name of Las Aparecidas, or the 
^^Netofy Appeared" On the island of Cura the remarkable 
species of solanum is cultivated, which has edible fruit, and 
has been described by Willdenow (in his Horttts Berolinensisy 
1816, Tab. xxvii.). The elevation of the Lake of Tacarigua 
above the level of the sea is almost 1400 French feet (according 
to my measurement, exactly 230 toises, i.e., 1471 English feet) 
less than tl\,e mean height of the valley of Caracas. This lake 
has several species of fish peculiar to itself,* and ranks among 
the most beautiM and attractive natural scenes that I am 
acquainted with in any part of the earth. When bathing, 
Bonpland and myself were often terrified by the appearance 
of the Bava, a species of crocodile-lizard {Dragonnef), hitherto 
imdescribed, from three to four feet in length, of repulsive 
aspect, but harmless to man. We found in the Lake of Va- 
lencia a Typha, perfectly identical with the Etiropean bulrush, 
the Typha angustifolia — a singular and highly important £Eict in 
reference to the geograp% of plants. 

In the valleys of Aragua, skirting the lake, both varieties of 
the sugar-cane are cultivated, viz., the common Cana criolloy 
and the species newly introduced from the South Sea, the 
Carta de Otaheiti. The latter variety is of a far lighter and 

• See my Ohaervatione de Zodogie et d'AnaUmie comparie, i. ii, 
pp. 179— 181. /-* » * 
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more beautifdl green, and a field of it may be distingnished 
from the common sugar-cane at a great distance. Cook and 
George Forster were the first to describe it; but it would 
appear, from Forster's treatise on the edible plants of the 
South Sea Islands, that they were but little acquainted with 
the true value of this important product. Bougainville 
brought it to the Isle of France, whence it passed to Cayenne 
and (subsequently to the year 1792) to Martinique, Saint 
Domingo or Haiti, and many of the Lesser Antilles. The 
enterprising but unfortunate Captain Bligh transported it, 
together with the bread-firuit tree, to Jamaica. From Tnni- 
dad, an island contiguous to the continent, the new sugar- 
cane of the South Sea passed to the neighbouring coasts of 
Caracas. Here it has become of greater importance than the 
bread-finiit tree, which will probably never supersede so 
valuable and nutritious a plant as the banana. The Tahitian 
sugar-cane is more succulent than the common species, which 
is generally supposed to be a native of Eastern Asia. It 
likewise yields one-third more sugar on the same area than 
the Cana crioUa, which is thinner in its stalk, and more 
crowded with joints. As, moreover, the West Indian Islands 
are beginning to sufier great scarcity of fiiel (on the island 
of Cuba the sugar-pans are heated with orange-wood), 
the new plant acquires additional value firom the &ct of 
its yielding a thicker and more ligneous cane {boffoso). If 
the introduction of this new product had not been nearly 
simultaneous with the outbreak of the sanguinary Negro war 
in St. Domingo, the prices of sugar in Europe would have 
risen even higher than they did, owing to the interruption 
occasioned to agriculture and trade. The important question 
which here arises, whether the sugar-cane of Otaheiti, when 
removed firom its indigenous soil, will not gradually dege- 
nerate and mei^e into the common sugar-cane, has been 
decided in the negative, from the experience hitherto ob- 
tained on this subject. In the island of Cuba a caballerta^ 
that is to say, an area of 34,969 square toises (nearly 33 
English acres), produces 870 cwt. of sugar, if it be planted 
wi& the Tahitian sugar-cane. It is remarkable enough that 
this important product of the South Sea Islands should be 
cultivated precisely in that portion of the Spanish colonies 
which is most remote firom the South Sea. The voyage 
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from the Penmaa shore to Otahetti ma j be made in twemtj* 
fiye days, and yet, at the period of my travek in P«-a and 
CSiili, the Tahitian sogar-cane was not yet known in those 
proyinces. The natives of Easter Idand, who suffer great 
distress from want of fresh water, drink the juice of the sugar- 
cane, and, what is very remaricable in a physiological point 
of view, likewise sea-water. On the Society, Friendly, aad 
Sandwich Islands, the light green and thick stemmed 8i;^;ar- 
cane is ever3rwhere cultivated. 

In addition to the Ccma de OiaheiH and the Cana crioHa, a 
reddish African sugar-cane is cultivated in the West Indies, 
which is known as the Cana de Guinea. It is less succulent 
than the common Asiatic variety, but its juice is esteemed 
especially well adapted for the preparation of rum. 

In the province of Caracas the right green of the Tahitiaa 
sugar-cane forms a beautifrd contrast with the dark riiade 
of the cacao plantations. Few tropical trees have so 1in<^ a 
filiage as the Theohroma Cacao. This noble tree thrives best in 
hot and humid valleys. Extreme fertility of soil and insalubnty 
of atmosphere are as inseparaHy connected in South America 
as in Southern Asia. Nay, it has even been observed t^t 
in proportion as the cultivation of the land increases, and the 
woods are removed, the soil and the climate become less 
humid, and the cacao plantations thrive less luxuriantly. 
But while they diminish in numbers in the province of Caracas, 
they spread n^idly in the eastern provinces of New Barcelona 
and Cumana, mora especially in the humid woody regi(m 
lying between Cariaco and the Golfo Triste. 

(2) p. 1^" The natives term this phenomenon * &a/a^.'" 

The Llanos of Caiaeas are covered with a widdy-extended 
formation of ancient conglomerate. On passing frtna the 
valleys of Aragua over tiie most southern range of the coast 
chain of Guigue and Villa de Cura, descending towards Para- 
pera, the traveller meets successively with strata of gneiss and 
micaceous sdiist, a probably Silurian transition rock of lurgil- 
laceous schist and black limestone ; serpentine and greenstcme 
in detached spheroidal masses; and lastly, on the margin of 
the great plam, small elevations of augitic amygdaloid and 
porpnyritic schist. These IdUs between Parapara and Ortiz 
^[^>ear to me to be produced by volcanic eruptions on the 
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oldsea-duffeof iheLkiuMr. Fnrtiber to tihe north, rise tiiefiur- 
fismed caTemous and grote8qud[y-8hi^)ed elevations known 
as the Morro» de San Juan, which fonn a species of deril^s 
dyke, the grain of which is crystalline, like upheayed dolo- 
xnite. They are, therefore, to be regarded rather as porti<»» 
of the shore than as islands in the ancient gul£ I consider 
the Llanos to have been a gulf, for when their iBconsideraUe 
eleTation above the present sea level, the adaptation ai their 
fonxi to the rotation current, running from east to west, and 
the lowness of the eastern c^ore be^een the mouth c^ the 
Orinoco and the Essequibo are taken into account, it can 
scarcely be doubted that the sea once overflowed tlw whcde of 
this basin between the coast chain and the Sierra de la 
Parime, extending westward to the mountains of Merida and 
Pamplona (in the same manner as it probably passed through 
tiie plains of Lombordy to the Cottian and Pennine Alps). 
Moreover, the inclination or line of strike of these lianas is 
directed from west to east. Their elevation at Calabozo, a 
distance of 100 geographical (400 English) miles from the sea, 
scarcely amounts to 30 toises, or 192 English feet ; consequently 
15 toises (96 English feet) less than the elevation of Pavia, and 
45 toises (288 English feet) less than that of Milan in the plain 
of Lombardy between the Swiss Lepontine Alps and the Ligu- 
rian Apennines. This conformation of the land reminds us of 
Qaudian's expression, " curvata tumore parvo planities." The 
surface of the Llanos is so perfectly horizontal that in many 
parts over an area of some 480 English square miles, not a 
single point appears elevated one foot above the surrounding 
level. When it is ftirther borne in mind that there is a total 
absence of all shrubs, and that in some parts, as in the Mesa 
de Pavones, there is not even a solitary palm-tree to be seen, it 
may easily be supposed that this sea-like and dreary plain 
presents a most singular aspect. Far as the eye can range, it 
scarcely rests on any object elevated many inches above the 
general level. K the boimdary of the horizon did not con- 
tbually present an undefined flickering and undulating out- 
hue, owing to the condition of the lower strata of air, and 
the refraction of light, solar elevations might be determined 
by the sextant above the margin of the ]^ain as above the 
horizon of the sea. This perfect flatness of the ancient sea- 
bottom renders the hanks even more strikii^. They are 
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composed of broken floetz-strata, which rise abruptly about 
two or three feet above the surrounding level, and extend 
uniformly over a length of fix)m 10 to 12 geographical (i.e., 
40 to 48 English) miles. It is here that the small rivers of 
the Steppe take Iheir origin. 

On our return from the Rio Negro, we frequently met with 
traces of landslips in passing over the Llanos of Barcelona. 
We here found in the place of elevated banks, isolated strata 
of gypsum lying from 3 to 4 toises, or 19 to 25 Englis^,^[b|t, 
below the contiguous rock. Fiurther westward, near th^Si- 
fluence of the River Caura and the Orinoco, a lai^ tract of 
thickly grown forest land to the east of the Mission of San 
Pedro de Alcantara, fell in after an earthquake in the year 
1790. A lake was immediately formed in the plain, which, 
measured upwards of 300 toises (1919 feet) in diameter. 
The lofty trees, as the Desmanthus, Hymeneea, and Malpi- 
ghia, retained their verdure and foliage for a long time after 
tiieir submersion. 

(3) p. 2 — '^A shoreless ocean seems spread he/ore t«." 
The distant aspect of the Steppe is the more striking when, 
the traveller emerges from dense forests, where his eye 
has been familiarised to a limited prospect and luxuriant 
natural scenery. I shall ever retain an indelible impression 
of the effect produced on my mind by the Llanos, when, on 
our return from the Upper Orinoco, they first broke on our 
view from a distant mountain, op]K)site the mouth of the 
Rio Apure, near the Hato del Capuchino. The last rays of 
the setting sun illumined the Steppe, which seemed to swell 
before us like some vast hemisphere, while the rising stars 
were refracted by the lower stratum of the atmosphere. 
"When the plain has been excessively heated by the vertical 
rays of the sun, the evolution of the radiating heat, the ascent 
of currents of air, and the contact of atmospheric strata of 
imequal density, continue throughout the night. 

(4) p. 2 — " The naked stony crusV 
The deserts of Africa and Asia acquire a peculiar cha- 
racter from the frequent occurrence of immense tracts of 
land, covered by one flat uniform surface of naked rock. In 
the^ Schamo, which separates Mongolia and the momitain 
chain of Ulangom and Malakha-Oola from the north-west 
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part of China, such rocky banks are termed Tsy, In the 
woody plains of the Orinoco they are found to be surrounded 
with the most luxuriant vegetation.* In the midst of these 
flat, tabular masses of granite and syenite, several thousands 
of feet in diameter, presenting merely a few scattered lichens, 
we find in the forests, or on their margins, little islands of 
light soil, covered with low and ever-flowering plants, having 
the appearance of small gardens. The monks settled on the 
Upper Orinoco, singularly enough regard the whole of these 
horizontal naked stony plains, when extending over a consi- 
derable area, as conducive to fevers and other diseases. Many 
of the villages belonging to the mission have been transferred 
to other spots on account of the general prevalence of this 
opinion. Do these stony flats {laxas) act chemically on the 
atmosphere or influence it only by means of a greater radiation 
of heat? 

(5) p. 2 — ^^ Compared vnth the Llanos and Pampas of South 
America, or even with the Prairies on the Missouri J* 

Our physical and geognostic knowledge of the western 
mountain region of North America has recently been enriched 
by the acquisition of many accurate data 3riolded by the 
admirable labours of the enterprising traveller Major Long, 
and his companion Edwin James, but more especially by the 
comprehensive investigations of Captain Fremont. The 
knowledge thus established clearly corroborates the accuracy 
of the different fects which in my work on New Spain I could 
merely advance as hypothetical conjectures regarding the 
northern plains and mountains of America. In natural his- 
tory, as well as in historical research, facts remain isolated 
unnl by long-continued investigation they are brought into* 
connection with each other. 

The eastern shore of the United States of North America 
inclines from south-west to north-east, as does the Brazilian 
coast south of the equator from the Bio de la Plata to Olinda. 
on both these regions there rise, at a short distance from the 
coast line, two ranges of moimtains more nearly parallel to 
each other than to the western Andes, (the Cordilleras 
If Chili and Peru), or to the North Mexican chain of the 
Bocky Mountains. The South American or Brazilian moun- 
* BekUion Hist., t. ii.^p. 279. 
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tain ^rstem, forms «a isolated group, the highest points of 
whidi, Itacolumi and Itambe, do not rise above an ^vatiou 
ci 900 tokes, or 5755 Englifdi feet. The eastern portion of 
the ridge most condgiious to the sea is the only part that 
follows a regular inclination from S.S.W. to N.N.E., increas* 
ing in breadth and diminishing in g'^^^ral elevation as it 
ap{nx>aches further westward. The chiui^ of the Parecis hiUs 
a{^oximates to the rivers Itenes and Quapore, in the same 
manner as the mountains of Aguapehi and San Fernando 
(south of VillabeUa) approach the lofty Andes of Cochabamba 
and Santa Cruz de la Sierra. 

Thsxe is no direct connection between the two mountain 
systems oi the Atlantic and South-sea coasts (the Bra- 
zilian and the Peruvian Cordilleras); Wetttem Brazil being 
separated from East^n or Upper Peru by the low lands of 
the province of Chiquitos, which is a longitudinal valley that 
inclmes from north to south, and communicates both with the 
plains of the Amazon and of the Hio de la Plata. In these 
regions, as in Poland and Russia, a ridge of land, sometimes 
imperceptible (termed in Slavonic Uwaly)^ forms the line of 
separation between different rivers; as for instance, between 
the Pileomayo and Madeira, between the Aguapehi and Gua- 
pore, and between the Paraguay and the Rio Topayos. The 
ridge {geuH) extends from Chayanta and Pomabamba (19^— 
20° lat.,) in a south-easterly direction, and after intersecting 
the depressed tracts of the province of Chiquitos, (which hat 
become almost unknown to geographers since the expulsion 
of the Jesuits,) forms to the north-east, where some scattered 
mountains are again to be met with, the divortia tiquctrum 
at the sources of the Baures and near VillabeUa (15^-^ 
n^" lat.) 

This water-line of separation which is so important to the 
general intercourse and growing civilization of di£ferent 
nations corresponds in the northern hemisphere of South 
America with a second line of demarcation (2°*— 3^ lat.) 
which separates the district of the Orinoco frt)m that of the 
Rio Negro and the Amazon. These elevations or risings in 
the midst of the plains {terra tumores, according to Frontinus) 
may almost be regarded as imdeveloped mountain-S3rstems, 
designed to connect two apparently isolated groups, the Sierra 
Parime and the Brazilian highlands, to the Andes chain of 
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rbnana and Ck)chabamba. These relations, to which yerj 
little attention has hitherto been directed, form the basis of mj 
division <^ Son^ America into three depressions or basins, 
Tiz., those of the Orinoco in its lower course, of the Amagon, 
and of the Bio de la Plata. Of these three basins, the exteri<nr 
ones, as I have already observed, are Steppes or Prairies; 
bnt the central one between the Sierra Parime and the 
^ranlian chain of monntains must be r^wded as a wooded 
plain or HyUea. 

In ^ideavonring by a few equally brief touches to give a 
sketch of the natimil features of North America, we must first 
glance at llie chain of the Andes, which, narrow at its origin, 
soon increases in height and breadth as it follows an inclma- 
tion from south-east to north-west, passing through Panama, 
Yeragua, Guatimala, and New Spain. I^ range of moun- 
tains, formerly the seat of an ancient eiyilization, presents a 
like barrier to the g^ieral current of the sea between the 
tropics, and to a more rapid intercommunication between 
Europe, Western Africa, and Eastern Asia. From the 
17th degree of latitude at the c^ebrated Isthmus of Tehuan- 
tepec, ijie chain deflects from the shores of the Pacific, and 
inclining from south to north becomes an inland (Jordillera. 
In NorSiem Mexico, the Crane Mountains (Sierra de las 
(Jmllas) constitute a portion of tiie Rocky Mountains. On 
their western declivity rise the Columbia and the Hio 
Colorado of California; on the eastern side the Rio Roxo 
of Natchitoches, the Canadian river, tiie Ai^nsas, and the 
diallow river Platte, which latter has recently been converted 
by some ignorant geographers, into a Rio de la Plata, or a 
river yieldmg nlver. Between the sources of these rivers rise 
in the parallels of ST* 20' and 40*> 13' lat., three huge peaks 
composed of granite, containing little mica, but a large pro- 
portion of hornblende, lliese Imve been respectively named 
Spanish Peak, James or Pike's Peak, and Big Horn or Long's 
Peak.* Their elevation exceeds that of the highest summits 
of the North Mexican Andes, which indeed nowhere attain 
the height of the line of perpetual snow from the parallels of 
18** and 19* lat., or from the group of Orizaba, (2717 toises, 
or 17,374 English feet), and of Popocatepetl (2771 toises, or 
17,720 En^h feet) to Santa F6 and Taos in New Mexico. 

* See my EBsai Politique 9wr la Jfmivdle Espagne, 2me €dit.| t. i» 
pp. 82 and 109. 
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James' Peak (38® 48' lat.) is said to have an elevation of 
11,497 English feet. Of this only 8537 feet have been deter- 
mined by trigonometrical measurement, the remainder beings 
deduced in €be absence of barometrical observations, from 
uncertain calculations of the declivity or fall of rivers. As 
it is scarcely ever possible, even at Uie level of the sea, to 
conduct a purely trigonometrical measurement, determinations 
of impracticable heights are always in part barometrical. 
Measurements of the fall of rivers, of their rapidity and of the 
length of their course, are so deceptive, that the plain at the 
foot of the Rocky Mountains, more especially near those sum- 
mits mentioned in the text, was, before the important expe- 
dition of Captain Fremont, estimated sometimes at 8000 and 
sometimes at 3000 feet above the level of the sea.* From a 
similar deficiency of barometrical measurements, the true 
height of the Himalaya remained for a long time uncertain ; 
now, however, science has made such advances in India, that 
when Captain Gerard had ascended on the Tarhigang, near 
the Sutledge, north of Shipke, to the height of 19,411 feet, 
he still had, after having broken three barometers, four equally 
correct ones remaining.f 

Fremont, in the expedition which he made between the 
years 1842 and 1844, at the command of the United States 
Government, discovered and measured barometrically the 
highest peak of the whole chain of the Rocky Mountains to 
the north-north-west of Spanish, James', Long's, and Laramie's 
Peaks. This snow-covered summit, which belongs to the 
group of the Wind River Mountains, bears the name of 
Fremont's Peak on the great chart published under the di- 
rection of Colonel Abert, chief of the topographical depart- 
ment at Washington. This point is situated in the parallel 
of 43° 10' north lat., and 110° 7' west long., and therefore 
nearly 6° 30' north of Spanish Peak. The elevation of Fre- 
mont's Peak, which according to direct measurement is 13,568 
feet, must therefore exceed by 2072 feet that given by Long to 
James' Peak, which would appear from its position to be iden- 
tical with Pike's Peak, as given in the map above referred to. 
The Wind River Mountains constitute the dividing ridge 
(divortia dquarum) between the two seas. " From the summit," 

* See Long's Expeditions, vol. ii., pp. 86, 862, 882. Ap. p. zzzvii. 
t CrUical Researches <m Philology and Geography, 1824, p. liL 
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4says Captain Fremont in his official report,* "we saw on the one 
side numerous lakes and streams, the sources of the Rio Colo- 
rado, which carries its waters through the CaHfomian Grulf 
to the South Sea ; on the other, the deep valley of the Wind 
River, where lie the sources of the Yellowstone River, one of 
the main branches of the Missouri which unites with the 
Mississippi at St. Louis. Far to the north-west we could 
just discover the snowy heads of the Trois Tetons, which 
give rise to the true sources of the Missouri not fax from 
the primitive stream of the Oregon or Colimibia river, which 
is known imder the name of Snake River, or Lewis Fork." 

To the surprise of the adventurous travellers, the summit 
of Fremont's Peak was foimd to be visited by bees. It is 
probable that these insects, like the butterflies which I found 
at far higher elevations in the chain of the Andes, and also 
within the limits of perpetual snow, had been involuntarily 
-drawn thither by ascending currents of air. I have even seen 
large winged lepidoptera, which had been carried far out to 
€ea by land-winds, drop on the ship deck at a consider- 
able distance from land in the South Sea. 

Fremont's map and geographical researches embrace the 
immense tract of land extending from the confluence of 
Kanzas River with the Missouri, to the cataracts of the 
Columbia and the Missions of Santa Barbara and Pueblo de 
los Angeles in New California, presenting a space amount- 
ing to 28 degrees of longitude (about 1360 miles) between 
the 34th and 45th parallels of north latitude. Four hundred 
points have been hypsometrically determined by barometrical 
measurements, and for the most part, astronomically: so that 
it has been rendered possible to delineate the profile above 
the sea's level of a tract of land measuring 3,600 miles 
with all its inflections, extending from the north of Kanzas 
River to Fort Vancouver and to the coasts of the South Sea 
(almost 720 miles more than the distance from Madrid to 
Tobolsk). As I believe I was the first who attempted to 
represent, in geognostic profile, the configuration of entire 
countries, as the Spanish Peninsula, the highland of Mexico, 
and the Cordilleras of South America (for the half-perspec- 

* Report of the Exploring Expedition to the Rocky Mountains in 
the year 1842, and to Oregon and North Cal\fomia, in the years 
1843-1844, p. 78. 
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tive projectiDiiB of the Siberian traveller, the AHb^ Chappe,* 
were ^ised cm :fnere and for the most part on very inac- 
curate estimates of the Mis of rivers) ; it has affixrded me 
special satis&ustioii to £nd the graphical meliiod of represent- 
ing the earHi's configuration in a vertical direction, that is, 
the elevation of scdid over finid parts, achieved on so Tast 
a scale. In the mean latitudes of 37° to 43** the Roc^ 
Mountains poresent, besides the great snow-crowned summits, 
whose height may be compared to that of the Peak of Teneriffe, 
elevated p^teoux of an extent scarcely to be met with in any 
other part of the world, and whose breadth from east to west 
is almost twice that of the Mexican highlands. Prom the range 
of the mountains, which begin a little westward of Port Lara- 
mie, to the further side of the Wahsatch Moimtains, the eleva- 
tion of the sml is imiatemiptedly maintained from five to 
upwards of seven thousand feet above the sea's level ; nay, 
this elevated portion occupies the whole fipace between the 
true Rocky Mountains and the CaHfbmian snowy coast range 
from 34° to 45° north latitude. Tliis district, whidi is a 
kind of broad longitudinal vaUey, like that of the lake of Trti- 
caca, has been named The Great Basin by Joseph Walker and 
Captain Fr^ont, travellers well acquainted with these west- 
em regions. It is a terra ineogrdta of at least 6000 geo- 
graphical (or 128,000 English) square miles, arid, almost 
uninhabited, and fall of salt lakes, the largest of which is 
3940 Parisian (or 4200 English) feet above the level of the 
sea, and is oonnected with the narrow Lake Utah,t into which 
the " Rook River" {Timpan Ogo in the Utah language) poura 
its copious stream. FalSier Escalante, in his wanderings from 
Santa Yk del Nuevo Mexico to Monterey in New California, 
discovered Fremont's "Great Salt Lake" in 1776, mid con- 
founding t<^;ether the river and the lake, called it Laguna de 
Timpanogo. Tinder this name I inserted it in my map of 
Mexioo, wkidi gave -rise to much uncritical discussion regard- 
ing the assumed non-existence of a \ax^ inland salt lake,j — a 

* Chftppe d'Auteroche, Voyage en Sibirie, faU en ITdl. 4 vok, 
4k&., Paris, 1768. 

t Fr^mont^ .Report of ihe Msploring ExpediUon, |^. 154, sad 
273-276. 

t Htimboldt, AiUm Mexieain, plch. 2; Bssai politigwe eur la Nouv, 
JBep,, t. i. p. 281 ; t. ii. pp. 248, 818, and 420. Fr6mont, Upper Cali- 
fomia, 1848, p. 9. See also Duflot de Mofraa, JSxploration de VOrigoH, 
1844, t.ii.l>. 140. •-» -r 
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queHliiiii previously mooted by the leanied American trareller 
Tanner. Cbtlktin expressly says in his memoir on the abori- 
ginal zace^ — '^ General Ashley and Mr. J. S. Smith have ibmid 
&e Lake Timpan(^ in the same latitude and longitude nearly 
as had been assigned to it in Humboldt's Adas of Mexieo." 

I have purposely dwelt at length on tiiese considerations 
r^arding the r^narkaiUe eleyation of the soil in the region of 
the Booky Mountains, since by its ^ctensicm and height it 
undoubtedly exercises a great, although hitherto imappre- 
oiated infiuenoe on the donate of the nOTthem half of the 
new contiBent, both in its southern and eastern portions. 
On this Tast and unifOTinly elevated plateau Fr^ont foxmd 
the water eoTered with ice every night in the month of August. 
likxr is the configuration of the knd less important when 
oonsideced in r^brenoe to the «oeiid conditi<»i and progress 
of the great North American United States. Although tiie 
mouBtain range -^ndiieh divides the waters attains a height 
nearly equal to that of ihe passes of Mount Simj^on (6170 
Parisian or 6576 En^ish feet), Mount Gothard (6440 Parisian 
or 6868 English iecft), and the great St. Bernard (7476 
Parisian or 7957 English feet), the ascent is so prolonged and 
gradual that no nnpediments oppose a general intercourse by 
means of vehicles and carriages of every kind between the 
Missouri and Or^on territories, between the Atlantac States, 
and the new settknnents on the Oregon (or Columbia) river, 
or between the coast^lcoids lying opposite to Europe on tiie 
one side of Hie ccmtinent, and to China on the omer. The 
distance item. Boston to -Ae old settlement cf Astoria on 
the Pacific at the mouth of Ihe Oregon when meastn^ed in 
a direct Ime, and taking into account the difference cf longi- 
tude, is 550 geographnsal, i.e., 2200 English miles, or * one- 
cdxtk less than the distance between Lisbon and Kathetinen- 
buig in the Ural district. On account of this gentle ctiseent 
of &e elevated plains leading from the Missoicri to CaHfomia 
• and the Oregon territory (all the resting-places measured 
between the Fort and River Lamaiie on tl^ northern branch 
of the Platte river to Fort Hall on the Lewis Fork of ihe 
dohmtbia, ^being^situated at an elevation of from five to up- 
wards of seven thousand feet, and that in Old Park even at 
the he^ht of 9760 Parisian or 10,402 English feet !), consi- 
* in the Ar6htBoio9ia Amerkana, roL ii. p. 140. 

D 2 T 
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derable difficulty has been experienced in determining the 
culminating point, or that of the divortia aquarum. It is 
south of the Wind River Mountains, about midway between 
the Mississippi and the coast line of the Southern Ocean, 
and is situated at an elevation of 7490 feet, or only 480 feet 
lower than the pass of the Great Bernard. The emigrants call 
this culminating point the South Pass.* It is situated in a 
pleasant region, embellished by a profusion of artemisise, 
especially A. tridentata (Nuttall), and varieties of asters and 
cactuses, which cover the micaceous slate and gneiss rocks. 
Astronomical determinations place its latitude in the parallel 
of 42° 24', and its longitude in that of lOQ'^ 24' W. Adolf 
Erman has already drawn attention to the fact, that the line 
of strike of the great east-Asiatic Aldanian mountain-chain, 
which separates 3ie basin of the Lena from the rivers flowing 
towards the Great Southern Ocean, if extended in the form 
of a great circle on the surface of the globe, passes through 
many of the smnmits of the Rocky Moimtains between 40° 
and 55° north lat. '' An American and an Asiatic mountain- 
chain," he remarks, " appear therefore to be only portions of 
one and the same fissure erupted by the shortest channels."! 

The western high mountain coast chain of the Cali- 
fomian maritime Alps, the Sierra Nevada de CaUfomia, is 
wholly distinct from the Rocky Mountains, which Bwk towards 
the Mackenzie River (that remains covered with ice for a 
great portion of the year), and from the high table land on 
which rise individual snow-covered peaks. However inju- 
dicious the choice of the appellation of Rochy Mountains may 
be, when applied to the most northerly prolongation of the 
Mexican central chain, I do not deem it expe^ent to sub- 
stitute for it the denomination of the Or^on Chain, as has 
frequently been attempted. These mountains do indeed give 
rise to ^q sources of three main branches constituting the 
great Oregon or Columbia river (viz., Lewis', Clarke's, and 
North Fork); but this mighfy stream also intersects the chain 
of the ever snow-crowned maritime Alps of California. The 
name of Oregon Territory is also employed, politically and 
officially, to designate the lesser territory of land west of the 

• Pr6mont*8 RepoH, pp. 3, 60, 70, 100, and 129. " 

t Compare Ermaa's Reise urn die Erde, Abth. i. Bd. 8, s. 8, Abth. 
h. Bd. 1 8^386, with hia Archiv /iir WiaaenschqfUiche Kundt fw» 
Russlana, Ixl. vi. s. 671. 
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coast chain, where Fort Vancouyer and the Walahmutti 
settlements are situated ; and it would therefore seem better 
to abstain from applying the name of Oregon either to the 
central or to the coast chain. This denomination, moreover, 
led the celebrated geographer Malte-Brun into a misconcep- 
tion of the most remarkable kind. He read in an old Spanish 
chart the following passage : — ^^ And it is still imknown (y 
aun se ignora) where the source of this river" (now called the 
Columbia) "is situated," and he believed that the word ^rnot*a 
signified the name of the Oregon.* 

The rocks which give rise to the cataracts of the Columbia 
at the point where the river breaks through the chain, mark 
the prolongation of the Sierra Nevada of California from the 
44th to the 47th degree of latitude.f In this northern pro- 
longation of the chain lie the three colossal elevations of 
Mount Jefferson, Mount Hood, and Mount St. Helen's, which 
rise 14,640 Parisian (or 15,500 English) feet above the sea- 
level. The height of this coast chain or range fer exceeds 
therefore that of the Rocky Moimtains. " During an eight 
months' journey along these maritime Alps," says Captain 
Fremont, J " we were constantly within sight of snow-covered 
summits ; and while we were able to cross the Rocky Moun- 
tains through the South Pass at an elevation of 7027 feet, 
we found ^t the passes in the maritime range, which is 
divided into several parallel chains, were more than 2000 
feet higher"— and therefore only 1170 (English) feet below the 
summit of Moimt Etna. It is also a very remarkable fact, 
and one which reminds us of the relations of the eastern and 
western Cordilleras of Chili, that volcanoes still active are 
only found in the CaHfomian chain which lies in the closest 
proximity to the sea. The conical mountains of Regnier and 
of St. Helen's are almost invariably observed to emit smoke; 
and on the 23rd of November, 1843, the latter of these 
volcanoes erupted a mass of ashes which covered the shores 
of the Columbia for a distance of forty miles, like a fall of 
snow. To the volcanic Califomian chain belong also in the 
far north of Russian America, Moimt Elias (according to La 
F6rouse 1980 toises, or 12,660 feet, and according to Mala- 
spina 2792 toises, or 17,850 feet in height), and Mount Fair 

♦ See my Esaai polit. sur la Nouv. Espagne, 1. 11. p. 814. 

t Fremont, OeographiccU Memoir upon Upper C<dtfornia, 1848, p. 6. 

X Report, p. 274 (or Narrative, p. 800). 
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Weatiier (Cerro de Buea Tiempo, 2304 toiMs, er 14,73^ 
feet higk). Botii these conical moimtftinft are regarded as 
still active ^nofeonoeA. Fremont's expedition^ which has pxored 
alike nsefiil in refeienee to botany and geognosy, like- 
wise eofieeted Toksanie products ia the Roeky Mountains 
(as seoriaceous basalt, trachyte, and true ob^ndian), and 
discovered an old extinct crater somewhat to the east of Fort 
Hall (43'' 2' north kt.^ and 1 12'' 28' west kmg.), but no traces 
of any still active volcanoes emitting lava and ashes, were to 
be met with. We must not eonfooiid with these the hitherto 
unexplained phenomenon tenned mnohing hiU*^ c6ies bruises, 
and terrmns ardens^ in the language of the English settlers and 
the natives who speak French. ^ Bows of low conical hilH" 
says the accurate observer M. NicoUet, " are almost periodi- 
cally, and sometimes for two or three years continually, 
covered with dense black smc^, unaccompanied by any 
visible flames. This phenomenon is more partieulariy noticed 
in the territory of the Upper Missouri, and still nearer to the 
eastern dedivity of the Rotkj Mountains, where there is a 
riiBer named by the natives Mankizitah-watpa, or ihe river of 
smoking earth. Scorified pseudo-vokanie products^ a kind 
of porcelain jasper, are found in the vicinity of the smddng 
hills." 

Since the expedition of Lewis and Clarke an opinion has 
generally prevailed that the Missouri deposits a true pumice <m 
its banks; but here white masses of a ddicate cettular textmre 
have been mistaken for thait substance. Professor Duoatel was 
of opinion that the phraiomenon which is diiefly observed in the 
chalk foimatioa, was owing to ^the decomposition of water by 
sulphur pyrites and t&a re-action on the brown coal fbetzes.'*"*^ 

H bdbre we close tiiese general remadcs regarding the 
C(Hiflguration of North America we once more cast a glance 
at those regions whidir separate the two diverging coast 
chains from the central diain, we shall find in strong con- 
trast, on the West, between that oentral diain and the Cali- 
fomian A^s of the Pacific, an arid and uninhabited elevated 
plateau nearly six thousand feet above tiie sea; and in the East, 
between the Rocky Mountains and the AUeghaaies^ (¥^iose 
hi^est points^ Mount Washington and Mount Marcy, rise, 

* Compara Fr6m©iit»s Seport, pp. 1^4, 184, 187, 193, and 299, with 
Nfcollet 8 lUustraHon of the Mydrographieai Basin qf the Upper 
M%88t88ipp% River, 1843, pp. 3»-41. -^ x-tr 
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according to Lyell, to ihe sespeetiTQ heiglits, of 6652 and 
5400 feet,) we see the richly watered, fruitfid, and thickly- 
inhabited baaLn of the MisMssippi^ at an elevation of from 
four to six hundred feet« or mc^re than twice that of the 
plains of Lombardy. The hypsometrioal character of this 
eastern valley, or in other words, its relation to the sea's 
level, has only very recently been explained by the ad?* 
mirable labours of the talented French astronomear Nicollet, 
unhappily lost to science by a premature death* His great 
chart of the Upper Mississippi, executed between the years 
1836 and 1840, was based (m two hundred and forty astrono- 
mical determinations of latitude, and one hundred and seventy 
barometrical determinations- of elevation. The plain which 
encloses the valley of the Mississip^n is identi(»l with that 
of northern Canada, and forms part of one and the same 
depressed basin, extending from the Gulf of Mexico to the 
Arctic Sea.* Wherever the low land £eiUs in undulations, and 
slight elevations which still retain their im-Eng^h appellaticm 
of cdieatix des prairies, cdteaux des hois, occur in connected rows 
between the parallels of 47° and 48° north lat., these rows and 
gentle imdulations of the ground separate the waters between 
Hudson's Bay and the Guif of Mexico. Such a line of sepa- 
ration between the waters is formed, north of Lake Superior 
or Kichi Gummi, by the Missabay Heights, and further west 
by the elevations known as HmUeurs des Terrea, in which are 
situated the true sources of the Mississippi, one of the largest 
rivers in the world, and which were not discovered till the 
year 183^. The highest of these chains of hills hardly 
attains an elevation of from 1500 to 1600 feet From its 
mouth (the old French Balize) to St. Louis, somewhat to 
the south of its confluence with the Missouri, the Missis- 
sippi has a fall of only 380 feet, notwithstanding that the 
itinerary distance between these two points exceeds 1280 
miles. The sur&ce of Lake Supeiior lies at an elevation 
of 618 feet, and as its depth in the neighboudiiood of the 
island of Magdalena is fully 790 feet, its bottom must be 
172 feet below the surface of the ocean-f y^ 

Beltrami, who in 1825 separated himself from Major Long's 

* C!ompare my delation ffistoriqiie, i. iii. p. 284, and Nicollet, 
Meport to the Senate qfthe United States, 1843, i^. 7, 67. 
t Nicollet, op. cit pp. d9, 125, 128. 
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expedition, boasted that he had found the sources of the 
Mississippi in Lake Cass. The river passes, in its upper 
course, through four lakes, the second of which is the one 
referred to, while the outermost one. Lake Istaca (47° 13' 
north lat., and 95° west long.), was first recognised as the 
true source of the Mississippi, in 1832, in the expedition of 
Schoolcraft and Lieutenant Allen. This stream, which sub- 
sequently becomes so mighty, is only 17 feet in width, and 
15 inches deep, when it issues from the singular horse-shoe« 
shaped Lake Istaca. The local relations of this river were 
first fully established on a basis of astronomical observations 
of position by the scientific expedition of Nicollet, in the 
year 1836. The height of the sources, that is to say, of the 
last access of water received by Lake Istaca from the ridge 
of separation, called Hauteur de Terre, is 1680 feet above 
the level of the sea. Near this point, and at the southern 
declivity of the same separating ridge, lies Elbow Lake, the 
source of the small Red River of the north, which empties 
** itseK after many windings, into Hudson's Ba^. The Car- 
■ p^ffian Mountains exhibit 4|nilar relations in reference to 
tifc? origin of the rivers which empty themselves into the 
♦ Baltic and the Black Sea. M. Nicollet gave the names of 
celebrated ast^nomers, opponents as well as friends, with 
whom he had become acquainted in Europe, to the twenty 
small lakes which combine together^ to form narrow groups 
in the southern and western regions of Lake Istaca. His 
atlas is thus converted into a geographical album, remind- 
ing one of the botanical album of the Flora Peruviana of 
Ruiz andTavon, in which the names of new families of 
plants were made to accord with the Court Calendar, and 
the various alterations made in the Oficiales de la Secre- 
taria. 

The east of the Mississippi is still occupied by dense 
forejsts; the west by prairies only, on which the buJQPdlo 
{Bos Americanus) and the musk ox {Boa moschatus) pasture. 
These two species of animals, the largest of the new world, 
furnish the nomadic tribes of the Apaches-Llaneros and 
Apaches-Iipanos with the means of nourishment. The 
Assiniboins occasionally slay from seven to eight himdred 
bisons in the course of a few days in the artificial enclosures 
constructed for the purpose of driving together the wiki 
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herds, and known as hison parks* The American hison, 
called by the Mexicans Ctbolo, is killed chiefly on account of 
the tongue, which is regarded as a special delicacy. This 
^iiinnn.1 is not a mere variety of the aurochs of the old world; 
although, like other species of animals, as for instance the 
elk {Cervus dices) and the reindeer {Cervus tarandus), no less 
than the stunted inhabitants of the polar regions, it may be 
regarded as common to the northern portions of all continents, 
and as affording a proof of their former long existing connec- 
tion. The Mexicans apply to the European ox the Aztec term 
quaquahiMy or homed animal, from qtmqtiahmtl, a horn. The 
huge ox-horns which have been found in ancient Mexican 
buildings near Cuemavaca, south-west of the capital of 
Mexico, appear to me to belong to the bison. The Canadian 
bison can be used for agricultural labour, and will breed with 
the European cattle, although it is imcertain whether the hybrid 
thus engendered is capable of propagating its species. Albert 
Gallatin, who, before his appearance in Europe as a distin- 
guished diplomatist, had acquired by personal observation a 
considerable amoimt of informa^n regarding the uncultivated 
parts of the United States, assures us that the fruitftdness of 
the mixed breed of the Ameiican buffalo and European cattle is 
an undoubted fact: " the mixed breed,** he writes, " was quite 
common fifty years ago in some of the north-western counties 
of Virginia, and the cows, the issue of that mixture, propa- 
gated Hke all others.*' " I do not remember,** he further adds, 
" that fuU-grown buffaloes were tamed ; but dogs would at that 
time occasionally bring in the young bison-calves, which were 
reared and bred with European cows. At Monongahela all 
the cattle for a long time were of this mixed breed. It was 
said, however, that the cows yielded but little milk.** The 
fiivourite food of the buffalo is the Tripsacum dactyloides 
(known as buffalo-grass in North Carolina) and a hitherto 
undescribed species of clover allied to the Trifolium repens, 
and designated by Barton as Trifolium bisonicum. 

I have elsewheref drawn attention to the fact, that ac- 
cording to a passage of the trustworthy GomaraJ, there 

* Maximilian, Prinz zu "Wied, Beise in das innere Nord-AmerUca, 
bd. i, 1839, 8. 448. 

t See Cosmos, vol. ii. p. 674 {Bohn's edition). 
X HistOTxa general de las Indias, cap. 214. 
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lived, as late as ihe siateenth century, aa ladian txsb^ m thft 
north-west of Meaicov m 40° north lat., whose greatest 
wealth consisted in horde» of tamed bu£^oes {buei/^s eon una 
giha). Yet, notwithstanding the possibility of taming the 
bu£^o, and the abundance of milk ii yields^ and notwith- 
standing the herds of Lamaa in. the Pemvian CcndiUems, no 
pastoral tribes were met with on the discovery of America. • 
Nor does hi8t(»y afford any evidence of the existence, at 
any period, of this intermediate stage of noiional deyelc^ment. 
It is also a remarkable fact that ^e North American bison 
or buffalo has exerted an influence on. geogr^hieal dis- 
coveries in pathless mountain districts. (^These animals ad- 
vance in herds of many thousands in search of a milder 
climate, during winter, in the countries south of the Arkanscu( 
river. Their size and cumlm>us forms render it difficult for 
them to cross high mountains on these migratcny oouroes, and 
a well-trodden buffalo-path is therefore followed wh^?ever it 
is met with, as it mvariably indicates the most convenient 
passage across the mountains. Thus buffalo-paths have^indi- 
cated the best tracks for passing over the Cumberland Moun- 
tains in the south-western parts of Vir^ia Mid Kentucky, and 
over the Eocky Mountains, between the sources of the Yellow- 
stone and Plate rivers, and between the southern branch of 
the Columbia and the Califomian Rio Coloradoj) Europeaa 
settlements have gradually driven the bu^Ealo from the eastern 
portions of the United States. Formerly these migratory 
animals passed the banks of the Missisappi and the Ohio, 
advanciug far beyond Pittsburgh.* 

From the granitic rocks of Diego Bamirez and the deeply- 
intersected district of Terra del Fuego (which in the east 
contains silurian schist, and in the west, the samo schisEt 
metamoi-phosed into granite by the action of subterraaeatt 
iire,)t ^ ^® North Polar Sea, the tJordilleras extend oror 
a distance of more than 8000 miles. Although not the 
loftiest, they are. the longest mountain chain in. the world, 
being upheaved from one fissure, which runs in. the direction 
of a meridian from pole to pole*, and exceeding in linear 

* Archceologia Americana, voL U., 1886, p. 139. 

+ Darwin, Journal of Researches into the Geology OMd NaLygrcA 
History of the Countries visited 1832--18«« 6y ^ Shim Advimture 
and Beagle, p. 266. 
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esctent the distanee which, in liie old continent, separates tiie 
Pillars of H^cules from the Icy CsLpe of the Tschnktcdies, in 
the north-east of Asia, Where the Andes are divided into 
seyeral parallel chains, those lying nearest the sea are found 
to be the seat of the most active vokamoes; and it has more- 
over been repeatedly observed that ^idien the phenomenon 
of as eruption of sobterranean fise ceases in one mountain 
diain, it breaks £9rth in some other parallel range. The 
cones of eruption usually £a^uw tbe direction of the axis 
of the chain; but in the Mexican taUe-land, tiie active vol- 
canoes are situated on a transv«»e fissure, running from sea 
to sea, in a direction from east and west.* Wherever the 
upheaval of mountain masses in the folding of the ancient 
crust of the earth has opened a communication with the 
fused interior^ volcanic activity contiiijued to be exhibited on 
the murally upheaved mass by means of the rami^cation of 
fissures. That whidi we call a mountain chain has not been 
raised to its present dlevation, or manifested as it now ap- 
pears, at one definite period; for we find that rocks, varying 
considerably in age, have been superimposed on one another, 
and have penetraied towards the sui^fiice through eaiiy formed 
channels. The diver^ty observalde in rodis is owing to the 
outpouring and u{^eaval of rocks of eruption, as well as to 
the c(Mn|^cated and slow pvoeess of metamorphism going on 
in fissures filled with vapour, and conducive to the conduction 
of heat. 

The fdUowing have far a long time, vis., from 1890 to 
1848, been regaided as the highest or culmmating points of 
the Cordilleras of the new continent:*— 

The Nevada de Soruta^ also called Ancohnma or Tusubaya 
{\5^° 52' south lat.), somewhat to Idie south of "the village of 
Sorata or Esquibel, in Uie eastern chon of Bolivia : elevation, 
25,222 feet. 

The Nevado de HHmani^ west of the mission of Yrupana 
(16° 38 south lat.), aka in the eastern dbain of Bolivia: ele- 
vation, 24,000 feet 

The Ckimborazo (1° 27' south kt), in the province of Quitor 
elevation, 21,422 feet. 

The Sorata and lUimani were first measured by the dis- 
tinguished geologist, Pentland, in the years 1827 and 1838; 
* HumboUt, Ussai politique, i. ii. p. 1^3. 
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and since the publication of his large map of the basin of 
the Laguna de Titicaca, in June, 1848, we learn that 
the above elevations given for the Sorata and lUimani are 
3960 feet and 2851 feet too high. His map gives only 
21,286 feet for the Sorata, and 21,149 feet for the lUimani. 
A more exact calculation of the trigonometrical operations 
of 1838 led Mr. Pentland to these new results. He ascribes 
an elevation of from 21,700 to 22,350 feet to four summits of 
the western Cordilleras; and, according to his data, the Peak 
of Sahama would thus be 926 feet higher than the Chim- 
borazo, but 850 feet lower than the Peak of Aconcagua. 

'^ (6) p. 2—" The desert near the basaltic mountains of 
Harxidschy 

Near the Egyptian Natron Lakes, which in Strabo's time 
had not yet been divided into the six reservoirs by which 
they are now characterized, there rises abruptly to the north 
a chain of hills, running from east to west past Fezzan, 
where it at length appears to form one connected range 
with the Atlas chain. It divides in north-eastern, as Mount, 
Atlas does in north-western Africa the Lybia, described by 
Herodotus as inhabited and situated near the sea, frx>m the 
land of the Berbirs, or Biledulgerid, famed for the abundance 
of its wild animals. On the borders of Middle Egypt the 
whole region, south of the 30th degree of latitude, is an 
ocean of sand, studded here and there with islands or oases 
abounding in springs and rich in vegetation. Owing to the 
discoveries of recent travellers, a vast Addition has been 
made to the number of the Oases formerly known, and- which 
the ancients limited to three, compared by Strabo to spots 
upon a panther's skin. The third Oasis of the ancients, now 
called Siwah, was the nomos of Ammon, a hierarchical seat 
and a resting-place for the caravans, which inclosed within 
its precincts the temple of the homed Ammon and the spring 
of the Sim, whose waters were supposed to become cool at 
certain periods. The ndns of Ummibida (fimm-BeydaK) 
incontestably belong to the fortified caravanserai at the Temple 
of Ammon, and therefore constitute one of the most ancient 
monuments which have come down to us from the dawn of 
human civilization.* 

* Caillaud, Voya^t d Syouah, p. 14 ; Ideler, Fundgruhen dea OrienU 
bd. ir. B. 399— 411. 
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The word Oasis is Egyptian, and is synonymous witii Auasis 
and Hyasis.* Abulfeda calls the Oases eUWah. In the 
latter time of the Caesars, male^Bietors were sent to the Oases, 
being banished to these islands in the sandy ocean, as the 
Spaniards and English transported their malefactors to the 
Falkland islands and New Holland. The ocean affords almost 
a better chance of escape than the desert surromiding the 
Oases; which, moreover, diminish in fruitfulness in propor- 
tion to the greater quantity of sand incorporated in the soil. 

The small mountain range of Harudsch {Harudje\) consists 
of grotesquely-shaped basaltic hills. It is the Mon$ Ater of 
Pliny, and its western extremity, known as the Soudah 
mountain, has been recently explored by my imfortunate 
friend, the enterprising traveller Bitchie. These basaltic 
eruptions in the tertiary limestone, and rows of hills rising 
abruptly from fissures, appear to be analogous to the basaltic 
eruptions in the Vicentine territory. 

Nature repeats the same phenomena in the most distant 
regions of the earth. Homemann found an immense quantity 
of petrified fishes* heads in the limestone formations of the 
White Harudsch {Harudje eUAbiad), belonging probably to 
the old chalk. Ritchie and Lyon remarked that the basalt 
of the Soudab mountain was in many places intimately 
mingled with carbonate of lime, as is the case in Monte 
■ Berico ; a phenomenon that is probably connected with 
eruptions through limestone strata. Lyon's chart even indi- 
cates dolomite in the neighbourhood. Modem mineralogists 
have found syenite and greenstone, but not basalt, in Egypt. 
Is it possible that the true basalt, from which many of Uie 
ancient vases found in various parts of the country were 
made, can have 'been derived from a mountain lying so far 
to the west ? Can the oJmdius lapis have come from there, 
or are we to seek basalt and obsidian on the coast of the 
Red Sea ? The strip of the volcanic eruptions of Harudsch, 
on the borders of the African desert, moreover reminds 
•the geologist of augitic vesicular amygdaloid, phonolite, 
and greenstone porphyry, which are only foimd on the 
northern and western limits of the steppes of Venezuela 

* Strabo, lib. ii. p. 180, lib. xvii. p. 813, Cas. ; Herod, lib. ill. cap. 
26. p. 207, Weasel, 
t See Bitter's Afrika, 1822, 8. 885, 988, 993, and 1003. 
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and of the plaiss of tiie Axkansas, and Iherefote, as it'were, on 
the ancient coast chains.''^ 

(7) p. 3-—^ When $vddenly deseried by ike tropical ^tut wmd^ 
and the eeais covered wUh weedsJ" 

It is a remarkable phenomenon, although one generally 
known to mariners, that in the neighbourhood of the AMoan 
coast, (between the Canaries and the Cape de Verde islands, 
and more especially between C^>e Bojador and the mouth of 
the Senegal,) a westerly wind often prevails instead of the 
usual east or trade wind of the tropics. The cause of this 
phenomenon is to be ascribed to the far-extending desert of 
Zahara, and arises £rom the rarefaction, and consequent 
Tertical ascent of the air over the heated sandy suiface. To 
fin up the yacuiun thus occasioned, the cool sea^air rushes in, 
producing a westerly breeze, adverse to vessels sailing to 
America ; and the mariner, long before he perceives any con- 
tinent, is made sensible of the effects of its heat-radiating 
sands. As is well known, a similar cause produces that 
alternation of sea and land breezes, which prevails at certain 
hours of the day and night on all sea-coasts. 

The accumiuation of sea- weed in the nes^bourhood of 
the western coasts of AMca has been often referred to by 
ancient writers. The local position of this accumulation is 
a problem which is intimately connected with the conjec- 
tures regarding the extent of Phoenician navigation. The 
Periplus, which has been ascribed to Scylax of Cai^anda, 
and whicli, according to the investigations of Niebuhr and 
Letronne, was very probably compiled in the time of Philip 
of Macedon, contains a d^ription of a jdnd of fiicus sea. 
Mar de Sargasso, beyond Ceme ; but the localily indicated 
appears to me very different from that assigned to it in the 
work ^''De Mirabiltbus AuscuUationibue" which for a long time, 
but incorrectly, bore the great name of Aristotlcf " Driven 
by the east wind," says the pseudo- Aristotle, ''Phosniciaa 

* Humboldt, Belat, fhisL, t. ii. p. 142, and Lan^B EscpediUon to the 
Jiocky Mountains, v. ii. pp. 91 and 405. 

+ Compare Scyl Oaryand, Peripl,, m Hudson, ^ikjL ii p. «8, with 
Anstot. de Mirab, AuscuU, in Op. omnia, ex rec Bekkeri, p. 8S4, 
§ 136. ^ 
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macmeiB eame in a fma ctajs' yoyage :from QtaieB to a place 
where the sea was found covered wi& ruriies and sea-^weed 
{Bp9op mat <l>w:w). The sea-^weed is uncovered at ebh, and 
oyeifiowed at flood tide." Does he not here refer to a f^oal 
lying between the 34th and 36th vbegrees of latitude ? Has 
a shoal disi^ppeared there in consequence of volofinic levo- 
lution? Vobcnme tefers to rocks north of Madeira.* In 
Scylax it is stated that ^* the sea beyond Come ceases to be 
navigable in consequence of its great shallowness, its mud- 
diness, and its sea-grass. Ihe sea-grass Hes a span thick, 
and it is pointed at its upper extremity, so that it pricks." 
The sea-weed which is found between Oeme (the PhoBnicion 
station for merchant vessels, Gaulea; or, according to Gosse- 
lin, the smaH estuary of Fedallah, on tiie noith-west coast of 
Mauritania,) and Cape Verde, at the present time by no 
means forms a great meadow or connected group, ^^mare 
herbtditm,'* such as ^nsts on the other side of the Azores. 
Moreover, in the poetic description of the coast given by 
Festus Avienus,f in which, as Avienus himself very distinctly 
acknowledges, he^Evailed himself of the joumab of Phoenician 
ships, the impediments presented by the sea-weed are described 
wi^ great minuteness ; but Avienus places the site of this 
obstacle nmch further north, towards leme, the Holy Isle. 

Sic nulla late flabra propellnnt latem. 
Sic segnis humor eequoris pigri stupet. 
Adjicit et illud, plunmum inter gui^gites 
Exstare fucum, et sa^e viigulti vice 
Betinere puppim .... 
Hsec inter undas multa csespitem jacet^ 
Eamque late gens EKbemorum cout. 

When we consider limt the sea-weed (Juous) the mud or 
slime {m/kia), the shallowness of the sea, and the perpetual 
cahns, are always regarded by the ancients as characteristic of 
Ae Western Ocean beyond the Pillars of Hercules, we feel 
inclined, especially on account of the reference to the cahns, 
. to ascribe this to Punic eunnmg, to the tendency of a great 
trading people to hinder others, by terrific descriptions, fix)m 
competing with them in maritime trading westwards. But even 



* See also Edrisi, Oeogr. Nvb^ 1619, p. 157. 
-f'Ora Maritima, v. 109, 122, SSS, and 408. 
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in the genuine writings of the Sti^yrite,"* the same opinion 
is retained regarding the absence of wind, and AristMe 
attempts to explain a false notion, or, as it seems to me, more 
correctiy speaking, a fabulous mariner's story, by an hypo- 
thesis regarding the depth of the sea. The stormy sea be- 
tween Gades and the Islands of the Blest (Cadiz and the 
Canaries) can in truth in no way be compared with the sea, 
which li^s between the tropics, ruffled only by the gentle 
trade- winds {vents alisSs), and which has been very charac- 
teristically named by the Spaniards! El Golfo de las Darnas, 

From very careful personal researches and from compari- 
son of the logs of many English and French vessels, I am 
led to believe that the old and very indefinite expression 
Mar de Sargasso, refers to two fiicus banks, the larger of 
which is of an elongated form, and is the easternmost one, 
lying between the parallels of 19° and 34°, in a meridian 7** 
westward of the Island of Corvo, one of the Azores ; while 
the smaller and westernmost bank is of a roundish form, and 
is found between Bermuda and the Bahama Islands (lat. 
25°— 31°, long. 66*»— 74°). The principal diameter of the 
small bank, which is traversed by ships sailing from Baxo de 
Plata (Caye d' Argent,) northward of St. Domingo to the 
Bermudas, appears to me to have a N. 60® E. direction. A 
transverse band o^Jucus natans, extending in an east- westerly 
direction between the latitudes of 25° and 30°, connects the 
greater with the smaller bank. I have had the pleasure of 
seeing these views adopted by my lamented friend Major 
RenneU, and confirmed, in his great work on Currents, by 
many new observations.! The two groups of sea- weed, 
together with the transverse band uniting them, constitute 
the Sargasso Sea of the older writers, and collectively occupy 
an area equal to six or seven times that of Germany. 

The vegetation of the ocean thus offers the most remark- 
able example of social plants of a single species. On the 
main land the Savannahs or grass plains of America, the 
heaths {€riceta\ and the forests of Northern Europe and Asia, 

♦ Aristot. Meteorol.y ii. 1, 14. 

t Acosta, Hiatoria natural y moral de las IndiaSy lib. iii. cap. 4. 

X Compare Humboldt, Relaiion historigiie, t. i. p. 202, and ^xamen 
CHtique, t. iii. pp. 68-69, with Remiell's Investigation qf the OurrenU 
qf the Atlantic Ocean, 1832, p. 184. 
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in whicli are associated coniferous trees, birches, and willows, 
produce a less striking uniformity than do these thalassophytes. 
Our heaths present in the north not only the predominating 
Calluna vidgaris, but also Erica tetralix, E. ciliaris, and E. 
cinerea; and in the south. Erica arborea, E. scoparia, and 
E. Mediterranea. The uniformity of the view presented by 
the Fucus natans is incomparably greater than that of any 
other assemblage of social plants. Oviedo calls the fucus 
banks " meadows,** praderias de yerva. If we consider that 
Pedro Velasco, a native of the Spanish harbour of Palos, by 
following the flight of certain birds from Fayal, discovered 
the Island of Flores as early as 1452, it seems almost impos- 
sible, considering the proximity of the great fucus bank of 
Corvo and Flores, that no part of these oceanic meadows 
should have been seen before the time of Columbus by Por- 
tuguese ships driven westward by storms. 

We learn, however, from the astonishment of the com- 
panions of the admiral, when they were continuously sur- 
rounded by sea-grass from the 16th of September to me 8th 
of October, 1492, that the magnitude of the phenomenon 
was at that period imknown to mariners. In the exti-acts 
frolh the ship's journal given by Las Casas, Columbus cer- 
tainly does not mention the apprehensions which the accumu- 
lation of sea-weed excited, or tiie grumbling of his companions. 
He merely speaks of the complamts and murmurs regarding 
the danger of the very weak but constant east winds. It was 
only his son, Fernando Colon, who in the history of hia 
father's life, endeavoured to give a somewhat dramatic delinea- 
tion of the anxieties of the sailors. ^ 

Accordiig to my researches, Columbus made his way 
through the great fucus bank in the year 1492, in latitude 
28i**, and in 1493, in latitude 37°, and both times in the 
longitude of 38°-41**. This can be established with tolerable 
certainty from the estimation of the velocity recorded by 
Columbus, and "the distance daily sailed over;*' not indeed 
by dropping the log, but by the information aJflPorded by the 
running out of half-hour sand-glasses {ampolletas). The first 
certain and distinct account of the log, {catena della poppa,) 
which I have foimd, is in the year 1521, in Pigafetta's Journal 
of Magellan's CircuiAnavigation of the World.* The deter- 
* See Cosmos, vol. ii. p. 631, and note; Bohn't edition. 
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mination of the sliip's place during ihe days in wHdi Coloin- 
bus was crossing the great bank is the ma^e important, 
because it shews ns that for three centuries and a half the 
total accumulation of these 8ocially>liying thala8soph3rtes, 
(whether consequent on the local character of the sea's bott(nn. 
or on the direction of the recurrent Gulf stream,) has re- 
mained at the same point. Such evidences of the persistence 
of great natural phenomena doubly arrest the attenticm of the 
na^ral philosopher, when they occur in the ever-moving 
oceanic element. Although the limits of the fueus banks 
oscillate considerably, in accordance with the strength and 
direction of long predominating winds, yet we may stiU, in the 
middle of the nineteenth century, take the meridian of 41° 
west of Paris (or 8° 38' west of Greenwidi) as the principal 
axis of the ^rea/ bank, Ccdumbus, with his vivid imaginative 
force, associated the idea of the position of this bank with the 
great physical Hne of demarcation, which according to him, 
'* separated the globe into two pcurts, and was intimately con- 
nected with the changes of magnetic deviation and of climatic 
erlations." Columbus when he was uncertain regarding the 
longitude, attempted to determine his place (February, 1493,) 
by the appearance of the first floating masses of tangled wB^d 
{de laprimera yerva) on the eastern border of the great Corvo 
bank. The physical line of demarcation was, by the pow- 
erful influence of the Admiral, converted on the 4th erf May, 
1493, into a political one, in the celebrated line of demar^ 
nation between the Spanish and Portuguese rights of pos- 
session*, 

(8) p. 3— « The Nomadie Tribes of mbos and Tuaryksr 

These two nations, which inhabit the desert between 
Bomou, Fezzan, and Lower Egypt, were first made more 
accurately known to us by the travels of Homemann and 
Lyon. The Tibbos ot Tibbous occupy the eastern, and the 
Tuaryks (Tueregs) the western portion of the great sandy 
ocean. The former, from their habits of constant moving, 
were named by the other tribes "birds." The Tuaryks are 
subdivided into two tribes — ^the Aghadez and the Tagazi. 
These are often caravan leaders and merchants. They speak 

* See my Mcamen Critique, t. ill. pp. 64—99 ; and Cosmos, voL ii. 
p. 655. Bofau's edition. 
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tbue same kmgoage as the Berbers, and imdoiibtedly belong to 
the primitiye Lybian. races. They present the remarkable 
jdiysiological phenomencm that, aecordii^ to the character of 
the climate, ^e ^Sereat tribes vary in ccinplexion from a 
white to a yeUow, or eyen almost black hve; but they never 
haye woolly hair or n^^o featores** 

(9) p. 3^« The ship of the desert:* 

In the poetry of the East, the camel is designated as the 
land-sh^^ or the ship of the desert {Sefynet^Uhadyet\). 

The camel is, howeyer, not only Uie carrier in the desert, 
and the medium for maintaining communication between 
different countries, but is also, as Carl Hitter has shown in 
his admirable treatise on the sphere of distribution of this 
ftT^^mfllj «' the main requirement of a nomadic mode of life in 
the patriarchal stage of naticmal deyelc^ment, in the torrid 
regions of our planet, wh^e rain is either whdly or in a 
great degree absent. No animal's life is so closely associated 
by natimd bonds with a certain primitive stage of the deve- 
lopment of the life of man, as that of the camel among the 
Bedouin tribes, nor hcus any other been established in like 
manner by a continuous historical eyidenoe of several thousand 
years."J "The camel was entirely imknown to the culti- 
vated people of Carthage through all the centuries of their 
flouri^ung existence, imtil the destruction of the city. It 
was £rst brought into use for armies by the Marusians, in 
Western Lybia, in the times of the Csesars ; perhaps in con- 
sequence of its employment in commercial undertakings by 
the Ptolemies, in the valley of the Nile. The Guanches, 
inhabiting the Ca^iary Idands, who were probably related to 
the Berber race, were not acquainted wiUi the camel before 
the fifteenth century, when it was introduced by Norman 
conquerors and settiers. In the probably very limited com- 
munication of the Guaaches with the coast of Africa, the 
smallness of Iheir boats must necessarily have impeded the 
traasport of large animals. The true Berber race, which was 
diffused throughout the interior of Northern Africa, and to 
which the Tibbos and Tuaryks, as already observed, belong, 

* MxploraUon sdenUJique de VAlg^rie, t. ii, p. 843* 

+ Chardin, Voyages, nouv. ^d. par Langlfes, 1811, t ill p. 876. 

X AsUn, Bd. viii., Abth. 1, 1847, s. 610, T68. 

le 
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is probably indebted to the use of the camel throughout the 
Lybian desert and its oases, not only for the advantages of 
internal communication, but also for its escape from com- 
plete annihilation and for the maintenance of its national ex- 
istence to the present day. The use of the camel continued, 
on the other hand, to be unknown to the negro races, and it 
was only in company with the conquering expeditions and 
proselyting missions of the Bedouins through the whole of 
Northern Africa, that the useM animal of the Nedschd, of 
the Nabatheans, and of all the districts occupied by Aramean 
races, spread here, as elsewhere, to the westward. The 
Goths brought camels as early as the fourth century to the 
Lower Istros (the Danube), and the Ghaznevides transported 
them in much larger numbers to India as far as the banks of 
the Ganges." We must distinguish two epochs in the distri- 
bution of the camel throughout the northern part of the African 
continent; the first under the Ptolemies, which operated 
through C^rene on the whole of the north-west of Africa, and 
the second under the Mahommedan epoch of the conquering 
Arabs. 

It has long been a matter of discussion, whether those 
domestic animals which were the earliest companions of 
mankind, as oxen, sheep, dogs, and camels, are still to be 
met with in a state of original wildness. The Hiongnu, in 
Eastern Asia, are among the nations who earliest trained wild 
camels as domestic animals. The compiler of the great 
Chinese work, Str-yu-wen-lcien-lo*, states that in the middle of 
the eighteenth century, wild camels, as well as wild horses 
and wild asses, still roamed over Eastern Turkestan. Hadji 
Chalfa, in his Turkish Geography, written in the seventeentii 
century, speaks of the very frequent himting of the wild camel 
in the high plains of Kashgar, Turfen, and Khotan. Schott 
finds in the writings of a Chinese author, Ma-dschi, that wild 
camels exist in tiie countries north of China and west of 
the basin of the Hoang-ho, in Ho-si or Tangut. Cuvierf 
alone doubts the present existence of wild camels inthe inte- 
rior of Asia. He believes that they have merely " become 
wild;" since Calmucks, and others professing kindred £ud- 

* Hiatoria Regionum Occidentdlium, qucB Si-yu vocarUuVf vwu ei 
audita cognitarum, 
t Biffne animal, 1. 1 p. 267. 
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dhist doctrines, set cameb and otiier animals at liberty, in 
order " to acquire to themselves merit for the other world." 
The Ailanitic Gidf of the Nabatheans was the home of the wild 
Arabian camel, according to Greek witnesses of the times of 
Artemidorus and Agatharchides of Cnidus.* The discovery 
of fossil camel-bones of the ancient world in the Sewalik hills 
^which are projecting spurs of the Himalaya range), by Cap- 
tain Cautley and Dr. Falconer, in 1834, is especially worthy of 
notice. These remains were foimd with antediluvian bones of 
mastodons, true elephants, girafies, and a gigantic land tortoise 
{Colossochelf/s), twelve feet in length and six feet in height.f 
This camel of the ancient world has been named Cameltts 
Mvalensts, although it does not show any great difference from 
the still living Egyptian and Bactrian camels with one and 
two hiunps. Forty camels have very recently been introduced 
into Java, from TeneriffeJ. The first experiment has been 
made in Samarang. In like manner, reindeer were only 
introduced into Iceland from Norway in the course of the last 
century. They were not foimd there when the island was 
first colonised, notwithstanding its proximity to East Green- 
land, and the existence of floating masses of ice.§ 

(10) p. S'—'^^ Between the Altai and the Ktcen-lun,^' 

The great highland, or, as it is commonly called, the mountain 
plateau of Asia, which comprises the lesser Bucharia, Songaria, 
Thibet, Tangut, and the Mogul country of the Chalcas and 
Olotes, is situated between the 36th and 48th degrees of north 
latitude and the meridians of 81° and 118° E. long. It is 
an erroneous idea to represent this part of the interior of Asia 
as a single, tmdivided mountainous swelling, continuous like 
the plateaux of Quito and Mexico, and situated from seven to 
upwards of nine thousand feet above the level of the sea. I 
have already shown in my '•''Researches respecting the Mountains 
of Northern India,^ " that there is not in this sense any con- 
tinuous mountain plateau in the interior of Asia. 

* Hitter, Asien, Bd. viii. s. 670/672, and 746. 

•f- Humboldt, Cosmos, Bohn's ed., vol. i. p. 281. 

X Singapore Journal qf tJie Indian Archipelago, 1847, p. 286. 

§ Sartorius von Waltershausen, PhysiscJirgeographische Skizze von 
Island, 1847, s. 41. 

\\ Humboldt, Premier Mdmoire sur les Montagnes de VInde, in the 
Annales de Chimie et de Physique, t. iii. 1816, p. 303; Second M^ 
moire, t. xiv. 1820, pp. S-SS. „g,^^, by v^^^^i v ic 
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Myyiew8co»een>ipgihe g oaya jgiiifMddirt^^ 
and the n^an degree of tempetartmre requisite for certain kinds 
of cultLvatioii, Imd eoaclj led me to entertain eonsideraUe 
doub^« r^arding tiie contxnmty of a great T8a*tainan plateau be- 
tween the Himalaya and the iAaam, of the Altai, lliis plateau 
continued to be charactmzed, as it had been described by 
liippocrates, as ''the high and naked plains o€ S^lhia, which, 
without being crowned wilh moun^ns, rise and extend to 
beneath the constdktion of the Bear."* iQaproth has tl^ un- 
deniable merit of having been ihe first to make us scquainted 
with the true position and prolongation of two great and 
entirely distinct chains of monntains, — the Kuen-liin and the 
Thian-schan, in a part of Asia whkh better deserres to be 
termed '' central,** than Kadbmeer, Baltistan, and the Sacred 
Lakes of Thibet (the Manasa and the Ravanahrada). The 
importance of the Celestial Mountains (tibe Huaoi-sohan) had 
indeed been abeady sunnised by Pallas, without his being 
conscious of Iheir Tokanic character ; but this highly-gifted 
inyestigator of natmre, led astray by the hypotheses of tiie dosf- 
matic and fantastic geology prevalent ia te time, and firmrp- 
believing in ^ chidns of mountains radiotaig fmrn. a centre,** 
saw in the Bogdo Oola (the Mons Au^mtm, or culminating 
point of the Thian-schan,) such "a central node, whence afi 
the other Asiatic mountain chains div«i^ in rays, and which 
dominates over all the rest of the continent !** 

The erroneous idea of a single boundless and elevated 
plain, occupying the whole of Oentnd Asia, the '' Plateau de 
la Tartaric,'' originated in France, in the latter half of the 
eighteenth century. It was the result of histerioal combina- 
tions, and of a not sufficiently attcmttve 9tudy of the writings 
of the cdebrated Venetian traveler, as w«^ as of the naive 
relations of those diplomatic monks w4io, in the thirteenth 
and foiuiieenl^ centuries (thanks to the vantf and extent of 
the Mogul empire at that time), were able to traverse almost 
the whole of the interior of the ccmtinent, from the ports of 
Syria and of the Caspian Sea t6 tiie east coast of China, wa^ed 
by the great ocean. If a more exact acquaintance with the 
language and ancient literature of India were of aai older date 
among us than half a century, the hypoliiesis of this central 
plateau, occupying the wide space between the Himalaya and 
• De Afire et Agms, § xcvi. p» 74. 
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ihe soittiii of Siberia, would no doobt have songlit Bnpp(H*t 

• from soBie andeat and yenerable authority. The poem of 
the MahaUiarata appears, in the geographical fragment Bhisch- 
makanda, to describe *^ Mem" not so much as a mountain as 
an enormous swelling of the land, which supplies with water 
the sources of the Ganges, those of the Bha<kasoma (Irtysch), 
and those of the forked Oxus. These physico-geographical 
views were intermingled in Europe with ideas of other kinds, 

• and witii mythical reveries on Hie origin of mankind. The lofty 
regions frcJm whidti the waters were supposed to have first 
retreated (for geolc^ists in general were long averse to the 
theories of elevation) must also have received the first germs 
of civilization. Hebraic systems of geology, based on ideas 
ctf a deluge, and si:^orted by local traditions, jfevoured these 
assumpti(ms. The intimate connexion betwe^i time wad 
space, between the beginning of social order and the plastic 
condition of the surface of the eart^, lent a peculiar import- 
ance and an almost m^^al interest to ihe Hateau of Tartary, 
which was supposed to be characteri^d by iminterrupted 
continuity. Acquisiticms of positive knowtedge, — ^the late 
matured fruit of scientific travels and direct measurements, — 
with a fondamental study of the languages and literature of 
Ama, and more especially of Ohina, hav« gradually demon- 
strated tiie inaccuracy and exaggeration of those wild hypo- 
theses. The mountain plains (opoirebtu) of Central Asia are 
BO longer regarded as the cradle of human civilization, and 
the primitive seat of all arts and sciences. The ancient nation 
of Bailly's Atlantis, which d'Alembert has happily described 
as "having taught us eve^hing but its own name and 
existence," has vanished. The inhabitants of the Oceanic 
Atlantis were already treated, in tiie time of Posidonius, as 
having a merely apocryphid existence.* 

A plateau of considarable but very unequal elevation runs 
wiHi Httle interruption, in a S.B.W.-N.N.E. direction, from 
Eastern Thibet towards the mountain node ci Kentei, south 
of Lake Baikal, and is known by the names of Gobi, 8cha-mo, 
(sand desert,) Scha-ho, (sand river,) and Hanhai. This swell- 
ing of the ^ound, which is probably more ancient than the 
elevation of the mtountain-chains by which it is intersected, is 
situated, as we have already remarked, between 81° and 118° 
* Strabo, lib. n. p. 102; and lib. xiii. p. 5&8, Caaaafc, 
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east longitude from Greenwich. Measured at right angles to 
its longitudinal axis, its breadth in the south, between Ladak, 
Gertop, and H'lassa (the seat of the great Lama), is 720 miles; 
between Hami in the Celestial Mountains, and the great curve 
of the Hoang-ho, near the In-schan chain, it is scarcely 480; 
but in the north, between the Khanggai, where the great city 
of Karakhorum once stood, and the chain of Khin-gan-Petscha, 
which runs in a meridian line (in the part of Gobi traversed in 
going from Kiachta to Pekin by way of Urga), it is 760 miles. 
The whole extent of this elevated ground, which must be care- 
fully distinguished from the more eastern and higher mountain- 
range, may be approximately estimated, including its deflec- 
tions, at about three times ike area of France. The map of 
the mountain-ranges and volcanoes of Central Asia, which I 
constructed in 1839, but did not publish imtil 1843, shows in 
the clearest manner the hypsometric relations between the 
mountain-ranges and the Gobi plateau. It was founded on 
the critical employment of all the astronomical determinations 
accessible to me, and on many of the very rich and copious 
orographic descriptions in which Chinese literature abounds, 
and which were examined at my request by Klaproth and Sta- 
nislaus Julien. My map marks in prominent characters the 
mean direction and the height of the mbuntain-chains, toge- 
ther with the chief features of the interior of the continent of 
Asia from 30 to 60 degrees of latitude, between the meridians 
of Pekin and Cherson. It differs essentially from any map 
hitherto published. 

The Chinese enjoyed ^ triple advantage, by means of 
which they were enabled to enrich their earliest literature 
with so considerable an amount of orographic knowledge re- 
garding Upper Asia, and more especially those regions situated 
between the In-schan, the alpine lake of Khuku-noor, and 
the shores of the Hi and Tarim, lying north and south of the 
Celestial Mountains, and which were so little known to 
Western Europe. These three advantages were, besides the 
peaceful conquests of the Buddhist pilgrims, the warlike 
expeditions towards the west (as early as the dynasties of 
Han and Thang, one hundred and twenty- two years before our 
era, and again in the ninth century, when conquerors ad- 
vanced as far as Ferghana and the shores of the Caspian Sea); 
the religious interest attached to certain high moimtain sum- 
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mils, on account of the periodical performance of sacrifices, in 
accordance with pre-existing enactments; and lastly, the early 
and generally known use of the compass for determining the 
direction of mountains and rivers. This use, and the know- 
ledge of the south-pointing of the magnetic needle, twelve 
centuries before the Christian era, gave a great superiority 
to the orographic andhydrographic descriptions of the Chinese 
over tliose of Greek and Roman authors, who treated less fre- 
quently of subjects of this nature. The acute observer Strabo 
was alike ignorant of the direction of the Pyrenees aad of 
that of the Alps and Apennines.* 

To the lowlands belong almost the whole of Nortliem 
Asia to the north-west of the volcanic Celestial Mountains 
(Thian-schan) ; the steppes to the north of the Altai and 
the Sayanic chain; and the coimtries which extend from 
the mountains of Bolor, or Bulyt-tagh (Cloud Mountains in 
the Uigiuian dialect), which run in a north and south 
direction, and from the upper Oxus, whose sources were dis- 
covered in the Pamershian Lake, Sir-i-kol (Lake Victoria), 
by the Buddhist pilgrims Hiuen-thsaog and Song-yun in 518 
and 629, by Marco Polo in 1277, and by Lieutenant Wood in 
1838, towards the Caspian Sea; and from Lake Tenghiz or 
Balkasch, through the Kirghis Steppe, towards the Aral and 
the southern extremity of the Ural Mountains, In the vicinity 
of mountainous plains, whose elevation varies from 6000 to 
more than 10,000 feet above the sea's level, we may assuredly 
be allowed to apply the term lowlands to districts which aro 
only elevated from 200 to 1200 feet. The first of these 
heights correspond with that of the city of Mannheim, and 
the second with that of Geneva and Tubingen. If we extend 
the application of the word plateau^ which has so frequently 
been misused by modem geographers, to elevations of the 
soil which scarcely present any sensible difference in the cha- 
racter of the vegetation and climate, physical geography, 
owing to the indefiniteness of the merely relatively important 
terms of high and hw land, will be imable to distinguish 
the connexion between elevation above the sea*s level and 
climate, between the decrease of the temperature and the 
increase in elevation. When I was in Chinese Dzungarei, 

* Compare Strabo, lib. ii. pp. 71, 128; lib. ill p. 137; lib. iv. pp. 
199, 202; lib. v. p. 211, Casaub. 
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between tiie boundaries of Siberia aitd Lake Sajsan (Dsai- 
sang), at an equal dktanoe from the ley Sea and the mouth of 
Ihe Ganges, I might assuredly consider myself to be in Central 
Asia. The barometer, howeirer, soon showed me that tJie 
deration of the plains watered by the Upper Irtysch betweoi 
TJstkamenogorsk and the Chinese Dzmigarian post of Choni- 
mailachu (the sheep-bleating) was scarcely as much as from 
850 to 11 70 feet. Pansner's eariiw: barometric determinations 
of height, which were first made known after my expedition, 
h&Ye been confirmed by my own observations. Both afford a 
refutation of the hypotheses of Qiappe D' Auteroohe (based on 
calculations of the fall of rivers) r^arding the elevated position 
of the shores of the Irtysch, in Southern Iberia. Ev^rai 
further eastward, the Lake of Baikal is only 1420 feet above 
the level of the sea. 

In order to associate the idea of the reiaithn between low- 
lands and highlands, and of the successive gradations in the 
elevation of the soil, with actual data based on accurate mea- 
Burements, I subjoin a table, in which the heights of liie ele- 
vated plains of Europe, Africa, and America are given in an 
ascending scale. With these numbers we may then further 
compare all that has as yet been made known regarding the 
mean height of the Asiatic plains, or true lowlands, 

Toiaea. Feet. 

Plateau of Auvergae . . • .170 1,087 

„ of Bavaria 260 1,66S 

„ ofCastille 850 2,288 

,, ofMyaoie 460 2,948 

,, ofCaracaB 480 S,07O 

„ ofPopayaa 900 6,765 

„ of the vicinity of the Lake of Tzaoa^ 

in Abyssinia .... 950 6,075 

„ of the Orange River (in South Africa) 1000 6,395 

„ of Axum (in Abyssinia) . . 1100 7,084 

„ ofMeadoo 1170 7,488 

,, of Quito 1490 9,528 

„ of the Province de k» Pastes , . 1600 10,231 

„ of the vicinity of the Lake of Titicaca 2010 12,858 

No portion of the so-called Desert of Gkybi, which con- 
sists ia part of fine pasture lands, has been so thoroi^hly 
investigated in relation to its differences of dbvations as the 
zone which extends over an area of nearly 600 mildSy be- 
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tween the souroes of the Selenga and Hie CSiinese widl. A 
Tery accurate baix»Betrical levelling was executed, under the 
auspk^s of the Academy of St. Petersbui^h, by two distin- 
guidied savans— ^tlie astronomer Geoi^e Fuss, and the bota- 
nist Bunge. Hiey accompanied a mission of Ghreek monks to 
Pekin, in the year 1832, in order to establish there one of 
those magnetic staticms whose construction I had recom- 
mended. The mean height of this pwtion of the Desert of 
Gobi amounts hardly to 4263 feet, and not'to 8000 or 8500 
feet, as had been too hastily concluded from the measure- 
ments of ocmtiguous mountain summits by the Jesuits Ger- 
billon and Verbiest. The surfsuse of the Desert of Gobi is not 
more than 2558 feet above the level of the sea between Erghi, 
Durma, and Schara^aurguna; and scarcely more liian 320 
feet higher than ike plateau of Madrid. Er^ is situated 
midway, in 45"* 31' n<»th kt., and 111° 26' east long., in a 
depression of the land extendi]^ in a direction from south- 
west to north-east over a breadth of more than 240 miles. 
An ancient Mongc^an fiaga designates this spot as the 
former site of a h^e inland sea. Eeeds and saline plants, 
generally of the same species as those found on the low shores 
of ti^e Caspian Sea, are here met with; while there are in 
this central part of ^ desert several small salme lakes, the salt 
of whi<^ is carried to China. According to a singular opinicm 
prevalent am(mg the Mongols, the ocean will at some period 
return, and again establish its dominion in Gobi. Such geo- 
l<^ical reveries remind us of the CSiinese traditions of the 
hitter lake, in Ifee interior of Siberia, of which I have else- 
where spoken,* 

The basin of Kasdfioair, whidbi hsm been so estiiusiasti- 
cally praised by Bemier, and too moderately estimated by 
VictOT JacqueuKmt, has also giveai occasion to great hyp- 
sometric exaggerations. JFaoquemo»t £ound by an accu- 
rate barometric measurement that ^e height of the Wxte" 
Lake, in the valley of Kashmir, near tl^ capital Sia^ini^ur, 
was 5346 feet. Uncertain determioaiffeiflnis by tire benfing 
point of water gave Baron Cari von Hiigel 5819 feet, and 
lieutencmt Cunnbigham only 5652 feet.f The moantainc^as 

• Htimboldt, Aaie eentrdle, t. ii. p. 141; Kkproth, Aaie polyghtta, 
p. 282. 

f Compare my Asie centrtHe, I. Hi p. 810,\i«dfth the ^JouKnal qf the 
AsiaMc Soc, qf Bengal, vol. x. 1841, p. 114. 
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districts of KasHmir, which has excited so great an interest 
in Germany, and whose climatic advantages have lost some- 
what of their reputation since Carl von Hiigers account of 
the four months of winter snow in the streets of Sirinagur,* 
does not lie on the high crests of the Himalaya, as has com- 
monly been supposed, but constitutes a true cauldron-like 
valley on their southern declivity. On the south-west, where 
the i-ampart-like Pir Panjal separates it from the Indian Pun- 
jaub, the snow^rowned summits are covered, according to 
Vigne, by basaltic and amygdaloid formations. The latter 
are very characteristically termed by the nativeB schischak 
deyu^ or devil's pock-marks.f The charms of the vegetation 
have also been very diflferently described, according as tra- 
vellers passed into Kashmir from the south, and left behind 
them the luxuriant and varied vegetation of India; or from 
the northern regions of Turkestan, Samarkand, and Ferghana. 

Moreover, it is only very recently that we have obtained 
a clearer view regarding the elevation of Thibet, the level of 
the plateau having long been uncritically confounded with 
the mountain tops risiQg from it. Thibet occupies the space 
between the two great chains of the Himalaya and the Kuen- 
liin, and forms tne elevated ground of the valley between 
them. The land is divided from east to west, both by the 
inhabitants and by Chinese geographers, into three parts. 
We distinguish Upper Thibet, with its capital, H'lassa (pro- 
bably 9592 feet high); Middle Thibet, with the town of Leh 
or Ladak (9995 feet); and Little Thibet, or Baltistan, called 
the Thibet of Apricots (Sari-Butan), in which lie Iskardo 
(6300 feet), Gilgit, and south of Iskardo, but on the left bank 
of the Indus, the plateau Deotsuh, whose elevation vras deter- 
mined by Vigne (11 ,977 feet). On careftdly examining all the 
notices we have hitherto possessed regarding the three Thi- 
bets, and which will have been abundantly augmented during 
the present year by the brilliant boundary surveying expedi- 
tion imder the auspices of the Governor-general, Lord Dal- 
housie, we soon become convinced that the region between 
the Himalaya and the Kuen-liin is no tmbroken table-land, 
but that it is intersected by moimtain groups, which un- 
doubtedly belong to perfectly distinct systems of elevation. 

♦ See hig Kaahmir, Bd. ii s. 196. 

t Vigne, TraveU in Kcuhmir, 1842, vol i. pp. 237—298. 
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Actual plains are very few in number: the most considerable 
are those between Gertop, Daba, Schang-thung (the Shep- 
herd's Plain), the native country of l£e shawl-goat, and 
Schipke (10,449 feet); those round Ladak, which attain an 
elevation of 13,429 feet, and must not be confounded with 
the depressed land in which the town lies ; and finally, the 
plateau of the Sacred Lakes, Manasa and Ravanahrada (pro- 
bably 14,965 feet), which was visited by Father Antonio de 
Andrada as early as the year 1625. Otner parts are entirely 
filled with compressed mountain masses, '* rising,** as a recent 
traveller observes, " like the waves of a vast ocean." Along 
the rivers, the Indus, the Sutledge, and the Yaru-dzangbo- 
tschu, which was formerly regarded as identical with the 
Buramputer (or correctly the Brahma-putra), points have 
been measured which are only between 6714 and 8952 feet 
above the sea; and the same is the case with the Thibetian 
villages Pangi, Kimawur, Kelu, and Murung.* From many 
carefully coUected determinations of heights, I think that 
we are justified in assuming that the plateau of Thibet 
between 73° and 85° east long, does not attain a mean 
elevation of 11,510 feet: this is hardly the elevation of the 
firuitful plain of Caxamarca in Peru, and is 1349 and 2155 
feet less than the plateau of Titicaca, and of the street pave- 
ment of the Upper Town of Potosi (13,665 feet). 

That beyond the Thibetian highlands and the Gobi, whose 
outline has been already defined, Asia presents considerable 
depressions, and indeed true lowlands, between the parallels 
of 37° and 48*, where once an immeasurable continuous 
plateau was fabulously supposed to exist, is proved by the 
cultivation of plants which cannot flourish without a cer- 
tain degree of temperature. An attentive study of the travels 
of Marco Polo, in which mention is made of the cultivation 
of the vine, and of the production of cotton in northern lati- 
tudes, had long ago directed the attention of the acute 
Klaproth to this point. In a Chinese work, bearing the title 
Information respecting the recently conquered Barbarians (Sin- 
kiang-wai-tan-ki-lio), it is stated that " the country of Aksu, 
somewljat to the south of the Celestial Mountains, near the 
rivers which form the great Tarim-gol, produces grapes, 
pomegranates, and numberless other fi-uits of singular excel- 
• Humboldt, Asie Centrale, t. iu. pp. 281—325. 
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l^ice ; also cotton (Qossypium reHgioeum), which covers the 
fields like yellow clouds. In summer the heat is extremely 
great, and in winter theare is here, as at Tur&n, neither intense 
cold nor heavy snow/' The neighbourhood of Khotan, 
Kaschgar, and Yarkand still, as in the time of Marco Polo,"^ 
pays its tribute in home-grown cotton. In the oasis of Hami 
(Khamil), above 200 miles east of Aksu, orange trees, pome- 
granates, and the fin^ vines are found to flounsh. 

The products of cultivation which are here noticed lead to 
the belief that over extensive districts the Novation of the soil 
is very slight. At so great a distance from the sea side, 
and in the easterly situation which so much increases the 
degree of winter cold, a plateau, as high as Madrid or 
Mimich, might indeed have a very hot summer, but would 
hardly have, in 43° and 44° latitude, an extremely mild and 
almost snowless winter. I have seen a high summer heat 
favour the cultivation of the vine, as at the Caspian Sea, 83 
feet below the level of the Kack Sea (at Astrachan, latitude 
46** 21'); but the wintar cold is iheace from — 4° to - 13°. 
Moreover, the vine is simk to a greater depth in the ground 
after the montili of November. We can understaoid that cul- 
tivated plants, which, as it were, live only in the summer, as 
the vine, the cotton plant, rice, and melons, may be cultiyated 
with success between the latitudes of 40** and 44®, on plateaux 
at an elevation of more than SOOOf feet, and may be fiivoured 
by the acti<m of radiant heat; but how could the pomegranate 
trees of Aksu, and the orange trees of Hami, whose fiiiit 
Father Grosier extolled as excellent, endure a long and severe 
winter (the necessary consequence of a great elevation J)? 
Carl Zimmerman § has shown it to be exti*emely probable 
that the Tarim depression, or the desert between the moim- 
tain chain of Thian-schan and Kuen-lim, where the steppe 
river Tarin^ol discharges itself into the Lake of Lop, 
formerly described as an alpine lake, is hardly 1280 feet 
above the level of the sea, or only twice the elevation of 
Prague. Sir Alexander Bumes also ascribes to Bokhara only 

* II MUione di Maa-co Polo, pubbl. dal Conte BaldelU, t. i. pp. 82 
and 87. > ^*'*' 

t 600 toiBes in the German, accurately 8197 feet. Te. 

t Asie cerUrcUe, t. ii. pp. 48 — 62 and 429. 

§ In the learned Aaalys^s of his JS:arfevw/«iierulwai, 1841,8. 99. 
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an elevation of 1188 feet. It is most eanesdj to be desired 
that all doubt regarding the elevation of the plateaux of 
Central Asia, south of 45^ north latitude, should finally be re- 
moved by direct barometrical measurements, or by determi- 
nations of the boiling point of water, conducted wilh. greater 
care than is usual in these cases. All our calculations of the 
differeiM^ between the limits of pei^petual snow and ihe 
yxifl-rimiiTn elevation of vine cultivati(m in different climates^ 
rest at present on too complex and imeertain elements. 

In order as briefly as possible to rectify ihaX which has been 
advanced in the former edition of the present work, regard- 
ing the great mountain systems which intersect the interior 
of Asia, I subjoin the following general review: — ^We begin 
with the tour parallel chains^ which run, with tolerable r^u- 
larity, from east to west, and are connected together by means 
of a few 4etached transverse lines. Differences of direction 
indicate, as in the Alps of Western Europe, a difference in the 
epoch of elevation. After the four parallel chains (the Altaic 
the Thian-schcmy the Kuen-liiti, and the Himalaya) we must 
consider as following the direction of meridian, Uie Ural, the 
Bolor, the Khingan, and the Chinese chains, which, with the 
great inflection of the Thibetianand Assam- Birmese Dzangbo- 
tschu incline from iMirih. to south. The Ural divides a de- 
pressed portion of Eiirope from a similarly low portion of 
Asia. ThQ latter was called by Herodotus,* and even earlier 
by Pherecydes of Syros, Scythian or Siberian Eiu-ope, and 
comprised all the countries to the north of the Caspian and of 
the laxartes, which flows from east to west, and may therefore 
be regarded as a continuation of our Europe, '*as it now exists, 
extending lengthwise across the continent of Asia." 

1. The great mountain system of the Altai (the "gold 
mountains" of Menander of Byzantium, an historical writer 
of the seventh century ; the Altai-alin of tl^ Moguls, and the 
Kin-schan of the Chinese) forms the southern boimdary of the 
great Siberian lowlands, and running between 50° and 52^^ 
north latitude, extends from the rich silver mines of the 
Snake Moimtains, and the confluence of the Uba and the 
Irtysch, to the meridian of Lake Baikal. The divisions and 
names of the " Great" and the " Little Altai," taken from 
an obscure passage of Abulghasi, should be wholly avoided.f 

• Ed. SchweighaUser, t. v. p. 204. f -^Me centrale, tip. 247. 
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The mountain system of the Altai comprehends — (a) the Altai 
proper, or Kolywanski Altai, which is entirely under the 
Kussian sceptre : it lies to the west of the intersecting fissures 
of the Telezki Lake, which follow the direction of the meri- 
dian; and in ante-historic times probably constituted the 
eastern shore of the great arm of the sea, by which, in the 
direction of the stiU existing lakes, Aksakal-Barbi and Sarj-- 
Kupa,* the Aralo-Caspian basin was connected with the 
Icy sea ; — (5) East of the Telezki chains, which follow the 
direction of Uie meridian, the Sayani, Tangnu, and Ulangom, 
or Malakha ranges, all tolerably parallel with each other, 
and following an east and west direction. The Tangnu, 
which merges in the basin of the Selenga, has, from very- 
remote times, constituted the national boundary between the 
Turkish race, to the south, and the Kirghis (Hakas, identical 
with Soxoi), to the north.f It is the original seat of the 
Samoieds or Soyotes, who wandered as &ir as the Icy Sea, 
and were long regarded in Exurope as a race inhabiting ex- 
clusively the coasts of the Polar Sea. The highest snow- 
covered siunmits of the Kolywan Altai are the Bielucha and 
the Katunia Pillars. The latter attain only a height of about 
11,000 feet, or about the height of Etna. The Daurian high- 
land, to which the moimtain node of Kemtei belongs, and on 
whose eastern margin lies the Jablonoi Chrebet, (Hvides the 
depressions of the Baikal and the Amur. 

2. The mountain system of the Thian-schan, or the chair, 
of the Celestial Mountains, the Tengri-tagh of the Turks 
(Tukiu), and of the kindred race of the Hiongnu, is eight 
times as long, in an east and west direction, as Qie Pyrenees. 
Beyond, that is to say, to the west of its intersection with the 
meridian chain of the Bolor and Kosuyrt, the Thian-schan 
bears the names of Asferah and Aktagh, is rich in metals, and 
is intersected with open fissures, which emit hot vapours lumi- 
nous at night, and which are used for obtaining sal-ammoniac. J 
East of the transverse Bolor and Kosyurt chain, there follow 
successively in the Thian-schan, the Kiashgar Pass (Kaschgar- 
dawan), the Glacier Pass of Djeparle, which leads to Kutch 
and Aksu in the Tarim basin ; the volcano of Pe-schati, which 

• Aaie centrale, t. ii. p. 138. 

+ Jacob Grimm, Geadi. der deutschen Sprdche, 1848, Th. i. a 227. 

t Aaie centrcUe, t ii. pp. 18—20. 
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erupted fire and streams of lava at least as late as the middle 
of the seventh century ; the great snow-covered massive ele- 
vation of Bogdo-Oola; the Solfatara of Urmntsi, which fur- 
nishes sulphur and sal-ammoniac (nao-scha), and lies in a 
coal district ; the volcano of Turfan (or volcano of Ho-tscheu 
or Bischhalik), almost midway between the meridians of 
Turfan (Kune Turpan), and of Pidjan, and which is still in 
a state of activity. The volcanic eruptions of the Thian-schan 
chain reach, according to Chinese historians, as far back as 
the year 89, a.d., when the Hiongnu were pursued by the 
Chinese from the sources of the Irtysch as far as Kutch and 
Khaxaschar^. The Chinese General, Teu-hian, crossed the 
Thian-schan, and saw " the Fire Mountains, which sent out 
masses of molten rock that flow to the distance of many ZtV 
The great distance of the volcanoes of the interior of Asia 
from the sea coast is a remarkable and isolated phenomenon. 
Abel Remusat, in a letter to Cordierf, first directed the atten- 
tion of geologists to this fact. This distance, for instance, 
in the case of the volcano of Pe-schan, from the north or the 
Icy Sea at the mouth of the Obi, is 1528 miles; and from the 
south or the mouths of the Indus and the Ganges, 1512 miles; 
BO centi^ is the position of fire-emitting volcanoes in the 
Asiatic continent. To the west its distance from the Caspian 
at the Gulf of Karuboghaz, is 1360 miles, and from the 
east shores of the Lake of Aral, 1020 miles. The active 
volcanoes of the New World had hitherto offered the most 
remarkable examples of great distance from the sea coast, 
but in the case of the volcano of Popocateptl, in Mexico, 
this distance is only one hundred and thirty-two miles, and 
only ninety-two, one hundred and four, and one hundred 
and fifty-six, respectively in the South American volca- 
noes Sangai, Toluna, and de la Fragua. All extinct vol- 
canoes, and all trachytic mountains, which have no perma- 
nent connexion with the interior of the earth, have been 
excluded from these statements J. East of the volcano of 
Turfat, and of the fruitful Oasis of Hami, the chain of the 
Thian-schan merges into the great elevated tract of Gobi, 
which runs in a S.W. and N.E. direction. This interruption 

* Klaproth, Tcibleau hist, de VAsie, p. 108. 

+ AuTiales dee Mines ^ t. v. 1820, p. 137. 

t Asie centrdU, t. ii. pp. 16—56, 69—77, 341, 356. 
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of iht mountain chain continues for more than 9| degvees of 
longitude ; it is caused by the transversal intersection of the 
Gobi, but beyond the latter, the more southern diain ^ In^ 
•chan (Silver Mountains), proceeding from west to oast, to th^ 
shores of the Pacific near Pekin (north of the Pe-tsoheli), fonuB 
a continuation of the Thian-schan. As we may regci^ the 
In-schan as an eastern prolongation of the fissure from which 
the Thian-schan is u]^eaved, so we may ako be inclined to 
consider the Caucasus as a western prolongation <tf the same 
range, beyond the Great Aralo-Caspian basin or of the low- 
lands of Turan. The mean parallel or axis of d0Wtk>n of ihe 
Thian-schan osdllates between 40^ 4(Jf and 49"^ nor& la^tude; 
ikat of the Caucasus (inclining, according to the map of the 
Russian Staff, from E.8.E. to W.N.W.) between 41^ and 44^« 
Of the four parallel chains that traverse Asia, the Thian-schan 
is the only one of which no summit has as yet been atea^ 
sttied. 

3. The mountain e^tem of the Euen-lijin (Kurkun or Etd- 
kun), including the Hindoo-Coosh, with its western prolon- 
gation in the Persian Elbuns and Demavend, and the Amerioan 
chain of the Andes, constitute the Imigest lines of elevation 
on our planet. At the point where the meridian chain of 
the Bolor intersects the Kuen-lun at right angles, the latter 
receives ihe name of Onion Mountains (l\;hsung-ling), a term 
also ap^ed to a portion of the Bolor at the inner eastern 
angle of intersection. Bounding Thibet in the nortiii, the 
Euen-liin runs in a regular direction from east to west, m 
the parallel of 36° norUi latitude ; until the chain is broken 
in the mendian of Hiassa, by the vast mountain node whi<^ 
surrounds the Sea of Stars, Sinff so-hot (so celebrated in the 
mythical geography of the Chinese), and the Alpine lake of 
Ehuku-noor. llie chains of Nan-schan and KiliaU'^chan, 
lying somewhat fiirther north, and extending to the Chinese 
wall near Liang-tsheu, may almost be regarded as the eastern 
prol<mgation of the Kuen-lun. To ^e west of the mter- 
section of the Bolor and the Kuen-liin (Tchsung-ling), the 
regular direction of the axes of elevation (inclining from east 
to west in the Kuen-llin and Hindoo-Coosh, and from south- 

♦ Baron von Meyendorff in the Buifetin de la SodSU GMogwue de 
France, t. ix. 1837—1888, p, 280. 
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must to northwest in the Himalaya) proves, as I hav^ else* 
where attempted to show, that the Hindoo-Coofdi is a pro- 
longation of the Kuen-lun and not of the Himalaya.* From 
tiie Taurus in liycia to the ICafiristan, the chain follows the 
parallel of Rhodes (the diaphragm of Biceearchus) over a dis- 
tance of 45 degrees of longitude. The grand geological 
views of Eratosthenes,! which were furdier developed by 
Marinus of Tyre, and by Ptolemy, and acccmiing to which 
*' the prolongation of the Taurus in Lycia was continued, 
in the same direction, through all Asia as &r as India," 
appear in part to be based on representations derived by the 
Persians and Indians from Ihe Punjaub. 

^ " The Brahmins maintain," says Oosmas Indicopleustes, in 
his Christian Topography^, '' that a line drawn from Tzinitza 
(Tliinse) across Persia and Eomania, would exactly pass over 
^e centre of the inhabited earth*" It is remarkable, as Era- 
tosthenes observe, that this greatest axis of elevation in the 
old world passes directly through the basin (the depression) of 
the Mediterranean, in the parallels of 35^° and 36^ north lati- 
tude, to the Pillars <rf Hercules. § The most eastern portion of 
Hindoo^Ooosh is the Paropanisus of the ancients, the Indian 
Ganeasus of the companions of the great Maced(Miian. The 
name of JSindoo-Cooih, which is so frequently used by geo- 
graphers, does not in reality s^ply to mcnre than one single 
mountain pass, where the climate is so severe, as we learn from 
the tmvels of the Arabian writer, Ibn Batuta, that many Indian 
slaves frequently perish from the cold.|| The Kuen-lun still 
exhibits active fire-emitting eruptions at the distance of several 
Imndred miles from the sea-coast Flames, visible at a great 
distance, burst from the cavern of the mountain of Schin- 
khieu, as I learn frtxn a translaticm of the Yuen-thong-ki, 
made by my friend Stanislaus Julien.^ The loftiest summit 
in the Hindoo-Coosh, north-west of Jellalabad, is 20,232 feet 
above the level of the sea ; to the west, towards Herat, the 

♦ Aeie cmtraile, t. i. pp. xriii et 118— -159 ; t. iL pp. 4il^ML, 
405. 

+ Strabo, lib. il p. 68 ; lib. xi. pp. 490, 511 ; lib. xv. p. 689. 

t Montfaucon, CoUectio nova Patrum, t. ii. p. 137. 

§ Compare Aeie centrale, i. i. pp. xxiii et 122—138 ; t. ii. pp. 4$0— 
434, with Cosmos, vol. ii. p. 543, Bohn's ed. 

n Travels, p. 97. 

U Asie centrale, t. U. pp. 427, 488. 
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chain sinks to 2558 feet, rising again north of Teheran, in the 
volcano of Demavend, to the height of 14,675 feet. 

4. The mountain system of the Himalaya has a normal 
direction from east to west, running more than 15 degrees 
of longitude (from 81^ to 97^), or from the colossal moun- 
tain Dhawalagiri (28,072 feet) to the intersection of the 
Dzangbo-tscheu (the Irawaddy of Dalrymple and Klaproth), 
whose existence was long regarded as problematical, and to 
the meridian chains, which cover the whole of Western 
China, and form the great mountain group, from which spring 
the sources of the Kiang, in the provinces of Sse-tschuan, 
Hu-kuang, and Kuang-si. Next to the Dhawalagiri, the 
Kinchinjinga, and not the more eastern peak of Schamalari, 
as has hitherto been supposed, is the highest point of this 
portion of the Himalaya, which inclines from east to west. 
The Kinchinjinga, in the meridian of Sikhim, between Butan 
and Nepal, between the Schamalari (23,980 feet) and the 
Dhawalagiri, is 28,174 fee* in height. 

It is only within the present year that it has been trigo- 
nometrically measured with exactness, and as I learn fi^m 
India through the same channel, " that a new measure- 
ment of the Dhawalagiri stiU leaves it the first place among 
all the snow-crowned summits of the Himalaya," this moim- 
tain must necessarily have a greater elevation than the 
28,072 feet hitherto ascribed to it.* The point of deflection 
in the direction of the chain is, near the Dhawalagiri, in 81° 22^, 
east longitude. From thence the Himalaya no longer follows 
a due west direction, but runs from S.E. to N.W., as a vast 
connecting system of veins between Mozufer-abad and Gilgit, 
merging into a part of the Hindoo-Coosh chain in the south of 
Kafiristan. Such a turn and alteration in the line of the axis 
of elevation of the Himalaya (from E. — W. to S.E — N.W.) 
certainly indicates, as in the western reG:ion of our European 
Alpine mountains, a different age or period of elevation* 
The course of the Upper Indus, from the sacred lakes of 
Manasa and Ravana-hrada, (at an elevation of 14,965 feet,) 
in the vicinity of which this great river takes its origin, 
to Iskardo, and to the plateau of Deotsuh (at an elevation 
of 12,994 feet), measured by Vigne, follows in the Thi- 

* Prom a letter of Dr. Joseph Hooker, the learned botanist to the last 
Antarctic expedition, dated Darjeeling, 26th of July, 1848. 
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betian highlands the same north-westerly direction as the 
Himalaya. 

Here are situated the Djawahir, whose height was long 
since accurately determined at 26,902 feet, and the Alpine 
valley of Caschmere (never visited by winds or storms), where, 
at an elevation of only 5346 feet, lies the lake of Wulur, 
which freezes every winter, and whose siur&ce is never 
broken by a single ripple. 

After considering the four great mountain systems of Asia, 
which, in their normal geognostic character, are true parallel 
chains, we must turn to the long series of aUemating eleva- 
tions following a direction from north to south, and which 
extend from Cape Comorin, opposite to the island of Ceylon, 
to the Icy Sea, alternating between the parallels of 66 and 
IT east longitude, from S.S.E. to N.N.W. To this system 
of meridian chains, whose alternations remind us of faults 
in veins, belong the Ghauts, the Soliman chain, the Paralasa, 
the Bolor, and the Ural range. This interruption of the 
profile of the elevation is so constituted, that each new chain 
begins in a degree of latitude beyond that to which the 
preceding one had attained, all alternating successively in 
an opposite direction. The importance which the Greeks (pro- 
bably not earlier than the second century of our era) attached 
to these chains running from north to south, induced Agatho- 
dsemon and Ptolemy {Tah. vii. et viii.) to regard the Bolor 
imdei the name of Imaus as an axis of elevation, which 
extended as far as 62° north latitude into the basin of the 
lower Irtysch and Obi.* 

As the vertical height of mountain summits above the 
sea's level (however unimportant the phenomenon of the more 
or less extensive folding of the crust of a planetary sphere 
may be in the eyes of geognosists) will always continue, like 
all that is difficult of attainment, to be an object of general 
curiosity, the present would appear to furnish a fitting place 
for the introduction of an historical notice relative to the gra- 
dual advance of hypsometric knowledge. When I returned to 
Europe in 1804, after an absence of four years, not one of 
the high snow-crowned summits of Asia (in the Himalaya, 
the Hindoo-Coosh, or the Caucasus) had been yet measured 
with any degree of accuracy. I was imable, therefore, to 
* AHe centrcUe, i, I pp. 138> 154/ 198 ; t. ii. p. 867. 
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ecnnpare my^detemmiatioBS of the heights of perpetual csiow 
in the Cordilleras of Quito or the mountains of Mexico, with 
any i^esnlts obtained in India. The important travels of 
Tumwt, Davxs« and Saunders to the highlands of Thibet, were 
indeed aooompliflhed in ihe year 17SS; but the intelligent 
Colebrooke justly observed ihoit the hei^t of the Schamalart 
(28'' 5' north latitude^ 89'' SO' east kmgitude, 8<»newhat nort^ 
of Tassisudan), as given by Turner, rested on a foundation quite 
as ^ght as the assumed measnrements of the heights seen 
from Patna and Kafiristan by Colonel Crawford and Lieutenant 
Macartney.* The admirable labours of Webb, Hodgson. 
Herbert, and the brothers Gerard, have indeed thrown eon-' 
sid^rable light on the question concerning the heights of the 
colossal summits of the Himalaya; but y«t, in 1808, the 
hypsometric knowledge of the East Indian mountain chains 
was still so uncertain, that Webb wrote to Colebrooke, " The 
height of the Himalaya still remains midetermined. It is 
true that I have ascertained that the simimits visible from 
the elevated j^ins of Bc^ilkand are 21,000 feet higher than 
that plateau^ bnt we are ignorant of their absolute height 
. above the sea.'' 

In the year 1820 it first began to be currontly reported in 
Europe that there were not only much higher summits in the 
Himalaya than in the Cordilleras, but that Webb had seen in 
the pass of Niti, and Moororoft in the Thibetian plateau of 
Daba, and the sacred lakes, fine corn-fields and fertile pasture- 
lands atr elevations ^ exceeding the height of Mont Blanc. 
This annoimcement was received in England with great incre- 
dulity, and opposed by doubts regarding the infiuence of 
the refraction of li^t. I have ^own the unsoimdness of 
such doubts in two printed treatises on the mountains of 
India, in the Atmales de CMmU et de Ph^siqu^. "Hie T3rro- 
lose Jesuit, Father Tiefenthaler, who in 1766 penetrated as for 
as the provinces of Kemaun and Nepal, had already divined 
the importance of the Dlmwalagiri. We read on his m^: 
"Jtfbn^f. Alhi, qui Indis Dolagkir^ mv€ ohdtV* Captain 
Webb always employs the same name. Until the measure- 
ments of the Djawahir (30'' 22^ north latitude, and 79° 58f 

• Obmpare Turner in the Asiatic JResearches, vol. xil p. 284, with 
filphiMtone, Aceowd of &ie Kingdom of CavbtU, 1&15, p. 95, and 
FranciH QiaaUton, Account, qfliepul, 1819, p. 92. 
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«a8t longitude, 26,902 ibei in elevation), asid of ike Dluu 
w»lagtri (28^ 40 north latitude, and 83"" 21' east kmgitudet^ 
28*072 feet in elevation), were made known in Eurc^, th* 
CHiimborazo, wiiieli^ according to my trigoBometriod. mea* 
max&u&a^ iras 21«422 &et, in height,* wag still every* 
Ulcere xngarded as the lo^iest summit on the earth. Tha 
Himakya appeared, therefore, at that time, to be 4823 feet 
or 6620 feet hi^er than the Ccnrdilleras, aec<»7ding as the 
omnparisoA.was made with the Djawahir or the Dhawaiagiri. 
Fen1dand*JB South American travds, in the years 1827 and 
1888, directed attention to two mow-crowned summits of 
Upper Peru, east of the lake of Titicaca, whioh were 
eoiijectured to be respeotiveiy 8824 and 2d78 feet higher 
than thfi^ ChimboraasD.t It has be^ already observed,^ that 
the most rec^it computations in the meamirmn^ta of the 
8mrata and Ulimani have shown the error of this Imwometrie 
aaeertion. The Dhawaiagiri, therefore, on whose deoUvity in 
^e riverr valley of Ghandaki, the Salagrana Ammonites, so cele* 
brated in the Brahminical ritual as symbols of the testaceous 
iooanxation of Vishnu, are collected, still indicates a differ- 
^ELce of elevation between both continents of more than 6600 



The questi^a hai been asked, whether there may not be 
atiU greater heights in the rear of the southernmost chain, 
whidi haa been as yet measured with mc»-e or less exactitude* 
O^onel George Lloyd, who in 1840 edited tiie important 
observations of Captain Alexander Gerard and his brother, 
entertains ihe opinion, that in that part of the Himalaya^ 
whixdi^ he somewhat indefinitely names the " Tartaric Chain" 
{and consequently in Northern Thibet, in the direetion of the 
Kuen-liin^ perhaps in the Kailasa of the sacred lakes or beyond 
L^) tiiQse are mountain-summits whioh attain an elevation 
of fitmi S^,000 to 30,000 feet, one or tvro thousand feet 
higher,, therefore, than the Dhawalagiri.g No definite opinion 
can be formed on the subject until we are in the possession 

* Recueil d* Observations astranomiqyst, tip* 73* 
+ AnniMtre du Bureau des Longitudes pour 1830, pp. 320, 323. 
t See Illnstration (5), p. 44. 

§. See Lloyd and Gerard, Tour in the Himalaya, 1840> vol* i., pp. 143, 
812^ and Asie central, t. ilL, p. 324. 
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of actual measurements, since the indication which led the 
natives of Quito, long before the arrival of Bouguer and La 
Condamine, to regard the summit of the Chimborazo as the 
culminating point— or the highest point within the region of 
perpetual snow— is rendered very deceptive in the temperate 
zone of Thibet, where the radiation of the table-land is so 
effective, and where the lower limit of perpetual snow does 
not constitute a regular line of equal level as in the tropics.* 
The greatest elevation above the level of the sea that has been 
reached by man on the sides of the Himalaya is 19,488 
feet. This elevation was gained by Captain Gerard, with 
seven barometers, as we have already observed, on the moun- 
tain of Tarhigang, somewhat to the north-west of Schipke.* 
This happens to be almost the same height as that to which 
I myself ascended up on the Chimborazo (on the 23rd of 
June, 1802), and which was reached thirty years later (16th 
of December, 1831) by my Mend Boussingault. The un* 
attained summit of the Tarhigang is, moreover, 1255 feet 
higher than the Chimborazo. 

The passes across the Himalaya from Hindostan to Chinese 
Tartary, or rather to Western Thibet, especially between 
the rivers Buspa and Schipke, or Langzing Elhampa, are 
from 15,347 to 18,544 feet in height. In the chain of the 
Andes I found that the puss of Assuay, between Quito 
and Cuenca, at the Ladera de Cadlud, was also ^lly 15,566 
feet above the level of the sea. A great part of the Alpine 
plains of the interior of Asia would lie buried throughout 
the whole year in snow and ice, if the limits of perpetual 
snow were not singularly elevated, probably to about 16,626 
feet, by the force of the heat radiated from the Thibetian 
plain, the constant serenity of the sky, the larity of the for- 
mation of snow in the dry atmosphere, and by the power- 
ful solar heat peculiar to the eastern continental climate, 
which characterizes the northern declivity of the Himalaya. 
Pields of barley (of Hordeum hexastichon) have been seen in 
Kimawur at an elevation of 14,700 feet and another varitey 
of barley, called Ooa, and allied to Hordeum cceleste, even 

* Colebrooke, in the Transactions of the Geological Societjf, vol vi. 
p. 411. 
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much higher. Wheat thrives admirably well in the Thibetian 
highlands, up to an elevation of 12,000 feet. On the 
northern declivity of the Himalaya, Captain Gerard foimd 
that the upper limits of the birch woods ascend to 14,069 
feet; and small brushwood used by the natives for fuel 
in their huts is even foimd within the parallels of 30** 46^ 
and 31° north latitude, at an elevation of 16,946 feet, and 
therefore nearly 1280 feet higher than the lower snow-limit 
in the equatorial regions. It follows from the data hitherto 
collected that on tiie northern declivity of the Himalaya 
the mean of the lower snow-line is at least 16,626 feet, 
whilst on the southern declivity it falls to 12,980 feet. But 
for this remarkable distribution of heat in the upper strata 
of the atmosphere, the moimtain plain of Western Thibet 
would be rendered uninhabitable for the millions of men 
who now occupy it.* 

In a letter which I have lately received from India frt)m 
Dr. Joseph Hooker, who is engaged in meteorological and 
geological observations, as well as in the study of the geo- 
graphy of plants, he says, "Mr. Hodgson, ivhom we here 
consider more thoroughly conversant than any other geo- 
grapher with the hypsometric relations of the snow ranges, 
recognises the correctness of the opinions you have advanced 
in the third part of your Asie centrales regarding the cause 
of the unequal height of the limit of perpetual snow on the 
northern and the southern declivity of the Himalaya range. 
In the trans-Sutledge region (in 36° north latitude) we 
often observed the snow limit as high as 20,000 feet, 
whilst in the passes south of Brahmaputra, between Assam 
and Birmah (in 27° north latitude), where the most southern 
snow-capped moimtains of Asia are situated, the snow limit 
sinks to 15,000 feet." I believe we ought to distinguish 
between the extreme and the mean elevations, but in both 
we find the formerly disputed difference between the Thi- 
betian and the Indian declivities manifested in the clearest 
manner. 

• Compare my investigation regarding the snow-limit on both declivi- 
ties of the Himalaya in my Asie centrale, t ii, pp. 435 — i87; t iii.^ 
pp. 281—326; and in Cosmos, vol. i.^ p. 337, Bohn's ed. 

Digitized by VjOOQ IC 



» 



vun 



Q9 KATVXX. 



Xj nsotti for the SMWk beigM of 
the aoow line aa giTaa. in Asi$ 
oesUrale, t iu.> p. 826. 

JFC6ti. 

Korthem decllfity 16,626 

Ikmtheni „ 12,981 



Extremes according toI^.Hooker^ 
Letter. 

Feet. 

Nbrthem decHvity 20,0M 

Sovthom „ 15/)00 



Dlffb<e]ioe Mi^ Bifowco .,.^... 5/)00 

Hie local difibrencM vaiy still more, as may be seen 
ibom tiie teriee of extremes giren in Asie oentraie^ t. iiL, 
p« 296. Alexander Gerard saw tibe snow-limit aseend to 
^,463 feet oa the Thibetian decliTity of the Himalaya; 
and Jaoquemont found it as low as 11,500 feet on the 
•outhe Indian declinty, north of Cursali on the Jnmnautii. 

[The recent investigations of Lieutenant Btrache^ show that 
M. Humboldt has been led astray, when treating of the 
Himalaya, by the very authorities on whom he placed the 
most reliance. The results of his inquiries on this point 
«re given in the first Tohime of the Cosmos (Bohn's £d.)^ 
pp. 9 and 838. As the subject is one of considerable interest 
we give a brief dcetch of Lieutenant Stradiey's* recent 
labours, confining ourselves to his own views, and omitting 
(for want of space) his somewhat lengthy exposition oft th.e 
errors committed by the anthonties quoted by Humbeidt. 
Hie foUowmg are his p«*sonal observations regarding the 
southern Umit of the belt ofptrpetudl snow, 

'' In this part of the Himalaya it is not, on an aven^ of 
years, till the beginning of December, that the snow line 
appears decidedly to descend for the winter. After the end 
of September, indeed, when the rains are qnite- over, l^;ht 
foils of snow are not of very imeommon ocomrence on the 
higher mountains, even down to 12,000 foot; but their eiboto 
usually disappear very quickly, often in a fow hours; The 
llrtter part of October, the whole of November, and the begin^ 
ning of December, are here generally characterised by the 
beautiftil serenity of the i^y; and it is at this season, on the 
southern edge of the belt, that the line of perpetual snow is 
seen to attain its greatest elevation. 

** The following are the results of trigonometrical measure- 

• Journal <3f Q^ Atiatic Society qf Bmgal, Few Series, Ke. 
xxviii. p. 287. 



dbyGoOgk 



ILLTTSTBATIOKS (10). THE SNOW-LINE. 



7S 



asents of the eleration of the inferior e^ge of snow on sptrrs 
of the TresM and Nandadevi groups of peaks, made, before 
Ae winter snow had begun, in November, 1&48. 



Point 
obserred. 


Height ftsobeenred on £Me exposed to the 
Sast. 


Height on face 
exposed to 

Obsenred from 
Almorah. 


Ft«ra AltDorah, 

(hoi^,5686ft) 


From Binsftr, 
(height, 7969 ft.) 


Mean. 


No. 

1 
2 
8 

4 


Feet. 
16,599 
16,969 
17,186 
15,2M 


Feet. 

16,767 

17,006 

17,185 

15,361 


el 
16,683 
16,987 
17,186 
15,827 


Feet. 
16,872 

*14,878 



The points 1, 2 and 3 are in ridges that run in a south- 
westerly direction. The dip of the strata being to the north- 
east, the faces exposed to view from the south are for the 
most part very abrupt, and snow never accumulates on them 
to any great extent. This in some measure will account for 
the height to which the snow is seen to have receded on the 
eastern exposures, that is, upwards of 17,000 feet. On the 
western exposures the ground is less steep, and the snow is 
seen to have been observed at a considerable less elevation; 
but it was in very small quantities, and had probably £edlen 
lately, so that I am inclined to think that its height, viz., 
about 15,000 feet, rather indicates the elevation below which 
the light autumnal falls of snow were incapable of lying, than 
that of the inferior edge of the perpetual snow. It is further 
to be understood, that below this level of 15,000 feet the 
mountains were absolutely without snow, excepting those 
small isolated patches that are seen in ravines, or at me head 
of glaciers, which, of course, do not affect such calculations 
as these. On the whole, therefore, I consider that the height 
of the snow-line on the more prominent points of the southern 
edge of the belt may be &irly reckoned at 16,000 feet at thd 
Tery least. 

'* The point No. 4 was selected as being in a much more 
xetired position than the others. It is situate not far from 
the head of the Pindur river. It was quite free from snow at 
15,300 feet, and I shall therefore consider 15,000 feet as the 
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elevation of the snow-line in the re-entering angles of the 
chain. 

" I conclude, then, that 15,500 feet, the mean of the heights 
at the most and least prominent points, should he assigned as 
the mean elevation of the snow-line at the southern limit of 
the belt of perpetual snow in Kumaon; and 1 conceive that 
whatever error there may be in this estimate will be found 
to lie on the side of diminution rather than of exaggeration. 

"This result appears to accord well with what has been 
observed in the Bissehir range. The account given by Dr. 
Gerard of his visit to the Shat^l Pass on this range, which he 
undertook expressly for the purpose of determining the height 
of the snow-line, contains the only definite information as to 
the limit of the perpetual snow at the southern edge of the 
belt that is to be foimd in the whole of the published writings 
of the Gerards; and the following is a short abstract of his 
observations. Dr. Gerard reached the summit of the ShatuI 
Pass, the elevation of which is 15,500 feet, on the 9th of 
August, 1822, and remained there till the 15th of the same 
month. He found the southern slope of the range generally 
fi:ee from snow, and he states that it is sometimes left without 
any whatever. On the top of the pass itself there was no 
snow; but on the northern slope of the moimtain it lay as far 
down as about 14,000 feet. On his arrival rain was falling, 
and out of the four days of his stay on this pass it either 
rained or snowed for the greater part of three. The fresh 
snow that fell during this time did not lie below 16,000 feet, 
and some of the more precipitous rocks remained clear even 
up to 17,000 feet. 

" The conclusion to which Dr. Gerard comes from these 
facts is, that the snow-line on the southern face of the Bissehir 
range is at 15,000 feet above the sea. But I should myself 
be more inclined, from his accoimt, to consider that 15,500 
feet was nearer the truth ; and in this view I am confirmed 
by verbal accounts of the state of the passes on this range, 
which I have obtained from persons of my acquaintance, who 
have crossed them somewhat later in the year. The differ- 
ence, however, is after all trifling. 

" Such is the direct evidence that can be offered on the 
height of the snow-line at the southern limit of the belt of 
perpetual snow: some additional light, may, however, be 
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Hirown on the subject generally by my shortly explaining the 
state in which I have found the higher parts of the mountains 
at the different seasons during which I have visited them. 

" In the beginning of May, on the mountains to the east of 
the Ramganga river, near Namik, I found the ground on the 
summit of the ridge, called Champw4, not only perfectly free 
from snow at an elevation of 12,000 feet, but covered with 
flowers, in some places golden with calsha and ranunculus 
polypetalus, in others purple with primulus. The snow had 
in fact already receded to upwards of 12,500 feet, behind 
which even a few little gentians proclaimed the advent of 
spring. 

" Towards the end of the same month, at the end of the 
Pindur, near the glacier from which that river rises, an open 
spot on which I could pitch my tent could not be found above 
12.000 feet. But here the accimiulation of snow, which was 
considerable in all ravines even below 11,000 feet, is mani- 
festly the result of avalanches and drift. The sur£%ce of the 
glacier, clear ice as well as moraines, was quite free from 
snow up to nearly 13,000 feet; but the effect of the more 
retired position of the place in retarding the melting of the 
snow, was manifest from the less advanced state of the vege- 
tation. During my stay at Pinduri the weather was very 
bad, and several inches of snow fell; but, excepting where it 
had fallen on the old snow, it all melted off again in a few 
hours, even without the assistance of the sun's direct rays. 
On the glacier, at 13,000 feet, it had all disappeared twelve 
hours after it fell. 

" On revisiting Pinduri about the middle of October, the 
change that had taken place was very striking. Now not a 
sign of snow was to be seen on any part of the road up to 
the very head of the glacier; a luxuriant vegetation had 
sprung up, but had already almost entirely perished, and its 
remains covered the ground as far as I went. From this 
elevation, about 13.000 feet, evident signs of vegetation could 
be seen to extend far up the less precipitous mountains. The 
place is not one at which the he ght of the perpetual snow 
can be easily estimated, for on all sides are glaciers, and the 
vast accumulations of snow from which they are supplied, and 
these cannot always be readily distinguished from snow in 
titu; but as far as I could judge, those places which might be 
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eofhstddr^ as ofi^ring a fear criterion w&re ftee £rDm snow vp 
to 15,000, or even 16,000 ieet, 

" Towards the end of August I (nrossed the Baijikai^ Pass, 
between Ralam and Juhar, the delation of which is dbout 
15,300 feet. There was h^re no vestige of snow on the 
asoent to the pass from the south-east, and only a very smaU 
patch remained on the north-western £eu^. The view of the 
continnation of the ridge in a southerly direction was out oS 
by a prominent point, but no snow lay on that side withia 
^0 feet of the pass, while to the north I estimated that there 
was no snow in considerable quantity within 1500 feet or 
more, that is, nearly up to 1 7,000 feet. The vegetation on. 
Ihe very summit of the pass was &r from scanty, though it 
bad already begun to hveBk up into tufts, and had lost that 
characta: of continuity which it had maintained to withm a, 
height of 500 or 600* fset Species of Potentilla, Sednm^ 
Saafraga, Corydalis, Aofmitum, Del^^iiniiun, Thaliotrunv 
Banunculus Saussurea, Gentiana, Pedicularis, Primula, Rhemn, 
and Polygonimi, all evid^tly flourishing in a congenial cli- 
mate, showed that the limits of v^etation and r^on of 
perpetual snow -were still far distant. 

*' In addition to these £ACts, it may not be out of place tfr 
mention that there are two mountains visible from AJmorah, 
Bigoli-gudri, in Gkirhwal between the Kailganga and Nan- 
d4kni, wid Chipula, in Kumaon, between the Gori and Dauli 
(of Darma), both upwards of 13,000 feet in elevation, from 
the summits of which the snow disappears long before the end 
of the summer months, and which do not usually again become 
covered for the winter till late in Dec^nber." 

These remarks are followed by an exposition of the errors 
into which Webb, Colebrooke, Hodgson, A. Gerard, and 
Jaoquemont, have fallen. The heights assigned by these tra- 
vellers " must all be rejected; nor can it be considered at all 
surprising that any amount of mistake, as to ihe height of the 
snow-line, should be made, so long as travellers cannot dis- 
tinguish snow from glacier ice, or look for the boundary of 
perpetual snow at the beginning of the spring." 

With regard to the northern limit of the belt of perpetual 
snow^ Lieutenant Strachey's observations were made in Sep- 
tember, 1848, on his way from Milam into Hundes, vid Unta« 
dhfira, Kyungar-ghat, and Balch-dhura, at the beginning of 

Digitized by VJ^JV^i V IC 



ILLXr8TBAIl(m« (10). TH« INOW-LINE. 99 

Hm iBDfift; ttnd on hk road hhek again, vid Ldcfaor-gUt, at 
tiie end of ^e month. 

^*-Of the tly«e pames that we crossed on o\ir way fnm, 
MikcBi, all <^ them b^ng about 17,000 &>et in deTatum, tiie 
firat is Watludhira, and we saw no mow on any part of th# 
way up to its top, which was reached in a very disagreeaUe 
dru^e of Tain and snow. The final aseent to the pass from 
1^ south is about 1000 feet The path leads up the side of 
a r»vine, down which a small staream trickles, the ground 
having a generaUy even and rotmded surface. NeiUier on 
any part of this nor on the summit of ^e pass itself, whidi is 
tolerably level, were there any remaiw of snow whatever. 
On the ridge to the right and left there were patches of snow 
a few hundred fbet above; and on the northern face of die 
pass an accumulation remained that extended about 200 feet 
dcFwn, apparently the effect of the drift throng the gstp m 
which the pass lies. Below this again the gitmnd was every'> 
where quite free from snow. On me ascent to Wata^dh^ira, at 
periiaps 1 7,000 feet, a few blades of grass were seen, but on 
the whole it may be said to have been utterly devoid of 
vegetation. On the north side of the pass, 300 or 400 feet 
below the sunmiit, a cnKsiferous plant wfts the first met with. 

*'The Kyungar pass, which is four or six miles north of 
Wata-dhtet, was found equally free from snow on its southern 
&ce and summit, which latter is particularly open and level. 
The mountains on either side were also firee from snow t» 
some height; but on the north a large bed lay a little way 
down the slope, and extended to about 500 feet from the 
top. On this pass a boragineous plant in flower was found 
above 17,000 feet; a species of Urtica was also got about the 
same altitude, and we afterwards saw it again nearly as high 
up on the Lakhur pass. 

'' In our ascent to the Baloh pass no snow was observed 
on any of Ihe southern spires of the range, and only one or 
two very small patches could be seen from tiie summit on the 
north side. The average height of the top of this range 
can hardly be more than 500 feet greater than that of the 
pass; and as a whole it certainly does not enter the region of 
perpetual snow. As viewed from the plains of Handes, it 
cannot be said to appear snowy, a few only of the peaks being 
tipped. 
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• --'^^^ returned to Milam vid Chirchun. The whole of thd 
aso^t to^e Lakhur pass was perfectly free from snow to the 
V^ry top, f^ 18.300 feet, and many of the neighboming moun- 
tains were bare still higher. The next ridge on this route is 

^oioti-dh^, which is passed at an elevation of 18,500 feet, 
but still without crossing the least portion of snow. The 
line of jjerpetual snow is however evidently near; for though 

' €he J^unti ridge was quite free, and some of the peaks near us 
were clear probably to upwards of 19,000 feet, yet in more 
sheltered situations unbroken snow could be seen considerably 
below us; and on the whole I think that 18,500 feet must be 
near the average height of the snow-line at this place." 

A brief recapitulation of the principal results of Lieutenant 
8trachey*s inquiries shows us that *'the snow-line or the 
southern edge of the belt of perpetual snow in this portion 
of the Himsdaya is at an elevation of 15,000 feet, while on 
the northern edge it reaches 18,500 feet; and that on the 
mountains to the north of the Sutlej, or still further, it 
recedes even beyond 19,000 feet. The greater elevation 
which the snow-line attains on the northern edge of the belt 
of perpetual snow is a phenomenon not confined to ^ the 
Thibetan declivity alone, but extending far into the interior of 
the chain ; and it appears to be caused by the quantity of snow 
that falls on the the northern portion of the mountains being 
much less than that which falls farther to the south along the 
line where the peaks, covered with perpetual snow, first rise 
above the less elevated ranges of the Himalaya.'' 

The letters of Dr. Joseph Hooker published during the 
present year (1849) in the Athenceum (pp. 431 and 1039) may 
also be consulted with advantage.] 

(11) p. 5 — "-^ tatcny tribe of Herdsmen^ 

The Hiongnu (Hioung-nou), whom Deguignes and with 
him many other historians long bolic » cJ to be identical with 
the Huns, inhabited the vast Tartarian tract of land which is 
bordered on the east by Uo-leang-ho, the present territory of 
the Maut-schn, on the south by the Chinese wall, on the west 
by the U-siiin, and on the north by the land of the Eleuthes 
But the Hiongnu belong to the Turkish, and the Huns to the 
Finnish or Uralian race. The northern Hims, a rude people 
of herdsmen, unacquainted with agriculture, were of a blaclosh 
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brown complexion. The southern Huns, or Hajateha^'iatf^ • nj 
by the Byzantines Eutbalites or Nephthalites, and/Qiab^t^' . ^q 
the eastern shore of the Caspian Sea, had feurer skpl. Th^e ; 
pursued agriculture, and dwelt in towns. They ari frequently 
termed White Huns^ and d'Herbelot even regarnptheni tiu^ v 
Indo-Scythians. In Deguignes"*^ an account will Cii^^und of 
the Punu, the leader or Tanju of the Hims, and ofS&i/gx^ 
drought and famine which led to the migration of a pSliSi^.' 
of the nation northwards about the year 46 a.d. All the 
details, given in his celebrated work regarding the Hiongnu, 
have been recently submitted by Klaproth to a rigid and 
learned scrutiny. From the result of his investigations it 
wotild appear, that the Hiongnu belong to the widely dif- 
fused Turkish races of the Altai and Tangnu mountain dis- 
tricts. The name of Hiongnu was a general name for the Ti, 
Ihu-kiu or Turks, in the north and north-west of China, even 
in the third century before the Christian era. The southern 
Hiongnu submitted themselves to the Chinese, and in con- 
junction with the latter destroyed the empire of the northern 
Hiongnu, who were in consequence compelled to flee to the 
west, and thus appear to have given the first impulse to the 
migration of nations in Central Asia. The Huns, who were 
long confounded with the Hiongnu (as the Uigures were with 
the Ugures and Hungarians) belonged, according to Klaproth,f 
to the Finnish race of the Uralian moimtains, which race 
has been variously intermixed with Germans, Turks, and 
Samoiedes. 

The Huns (OSwoi) are first mentioned by Dionysius Peri- 
egetes, a writer who was able to obtain more accurate informa- 
tion than othersi regarding the interior of Asia, because, as a 
learned man and a native of Charax on the Arabian Gulf, he 
was sent back to the East, by Augustus, to accompany thither 
his adopted son, Caius Agrippa. Ptolemy, a century later, 
writes the word Xovvot with a strong aspiration, which, as St. 
Martin observes, is agan met with in tie geographical name 
of Chunigard. 

* ffist. gin. des Huns, det Turcs, etc., 1756. t. i. P. 1, p. 217, P. 
2»pp. Ill, 125, 223, 447. 

t See Klaproth, Asia PolygloUa, pp. 183, 21 1 ; Tableavx Historique9 
»«M«c,pp. 102,109. 

Q 
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(12) p. 6— J'* No hewn sioner 

Bepresentattons of the sun and figures of animalft have o«« 
tainly been found graven in rooks on the banks of the Oinoeo, 
near Caicara, where the woo<fy r^on borders on the plain, 
iMit in the Llanos tiiemselves not a trace of these rough meme- 
i^ial^ of earlier inhabitants has ever be^i discovered. It is to 

i be regretted that no accurate account has reached us of a 
monument whidi was s^it to Count Mam^^MM, in France, and 
wbidi, according to Kalm, was discovered in the prairies of 
Canada, 900 French leagues (about 2^700 English miles) west 
of Montreal, by M. de Verandrier, while engaged on an 
emedition to llie coast of l^e Pacific Oeean."*^ This tra- 
v«ier met in the jdains with huge masses of stone erected by 
the hand of man, on one of which tbere was an inscription 
believed to be in the Tartar languagef . How can so important 
a monument have remained uninvestigated? Can it actually 

' have borne an alphabetical inscription, or are we not rather 
to beliave that it must have been an historical picture, Hke 
the so-ealled Phcmucian inscription, whicbJbas been discovered 
on the bank of the Taunton river, and whose authenticity has 
been questioned by Court de Gebelin? /I indeed regard it as 
h^ily probable that tiiese plains were^noe traversed by civil- 
keid nations, and it seems to me that this fact is p'oved by the 
existence of pyramidal grave- works or burrows and bulwarks 
ef extraordinary length, between the Eocky Mountains and tiie 
AUeghanys, on which Squier and Davis have now thrown new 
light in their accoimt of the ancient monuments of the Missis- 

(ja/jpi valley4 M. de Verandrier was despatched, about the year 

T746, on tMs expediticm by ihie Chevaliar de Beauhamois, 
Ck)V6mor-General of Canada; and several Jesuits in Quebec 
asfiored Ealm that they had actually had this so-called inscrip- 
tion in their hands, and that it was graven on a small tablet 
which was found inlaid in a hewn pillar. I have in vain requested 
several of my Mends in France to make inquiries regarding 
this monimient, in the event of its being in the Collection of 
Count Maurepas. I have also found equally uncertain ac- 

* See Kalm's Reise, Th. ill. p. 416. 

+ Archaologia, or Miscellaneous Tracts published by l^e Society of 
Antiquarians of London, vol. viii. 1787, p. 304. 
t Belat, hist, t iii. p. 156. 
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«attftt8 ofrthe-alpkabetioal writing of the American aboriginal 
mesB, in a work of Pedro de Cie9a de Leon,* in Gareia,t and 
in Ci^umbus^'sl journal of his first voyage. M. de Verandrier 
toaintaiBfidii^AD that traces of the ploughshare were observed 
£9r da|» together in travelling over the grassy pkuns of 
Western Canada; a eireumstaace that other travellers, prior 
to him, lijcowise profess to have notioed. But the utter 
igaorance of the primitive nations of Nortii America regarding 
this im^dement of apiculture, the want of beasts of draught, 
and the vast extent of surface over which ^ese tracks extend 
through the prairie, tend rather to make me adopt the opinion 
that this singular appemnnoe of furrows is owing to some 
SBOvement oi water over the earth's sur&ee. 

(13) p, 6 — " It spreads like an arm of the sea" 

The greai steppe, whidi extends from the moudi of the 
(MlnoQo to the snowy mountains of Merida, from east to 
-west, defleets towards the scmth in the parallel of S° north 
latitude, and occi^ies the whole space between the eastern 
4eeUvity of the elevated mountains of New Granada and the 
OnnoQO, whidi here flows in a northerly direction. That 
portion of the lianos^ whidi is watered by the Meta, Vichada, 
Zama, and Guaviare, c<mnects as it were the valley of the 
•Amsaon with that of the Lower Orinoco. The word Paramo, 
which I have frequently employed in this work, signifies in 
the Spanish colonies all alpine regions which are situated 
from 11,000 to 14,000 feet above the level of the sea, 
and whose climate is rude, imgenial, and misty. In the 
higher Paramos hail and snow fall daily for many hours 
•ontinuoudy, and yield a beneficial supply of humidity to 
^e alpine plants, not from the absolute quantity of vapour 
in the higher strata of the air, but by ihe frequency of 
the aqueous deposits occasioned by the rapidly changing 
eurrents of air, and the variations of the electric tension. 
The trees found in these regions are low, and spread out 
In an umbreUa-like form, have ^arled branches, which ai^ 
constantly covered with fresh and evei^reen foliage. They are 

* Chronica dd Peru, P. 1, cap. 87. (Losa con letras en los edificios 
<le Vinaque.) 

t Origen de los Indios, 1607, lib. iii. cap. 5, p. 258. 

♦ Navarrete, Viages de hs Espaioke, t. i. p. 67. 
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mostly large-flowering laurel and myrde-leaved alpine sturubs. 
Escallonia tuhar^ EscaUonia myrtiUoides^ Chuquiraga insignU^ 
AralitB^ Weinmannue, Freziens, Gualtherta^ and Andromeda 
reticulata^ may be regarded as the representatives of the 
physiognomy of this vegetation.* To the south of the town 
of Santa F6 de Bogota lies the celebrated Paramo de la Suma 
Paz, an isolated mountain group, in which, according to Indian 
legends, great treasures are concealed; and hence issues a 
small stream or brook, which pours its foaming waters through 
a remarkable natural bridge in ihe rocky ravine of Icononso. 

In my Latin treatise, De Distributione geographica Planta^ 
rum secundum cceli temperiem et aliitttdtnem montium, 1817, 
p, 104, 1 have thus endeavoured to characterise these Alpine 
regions: ^'Altitudine 1700 — 1900 hexapod: asperrimee so- 
litudines, quae a colonis hispanis \mo nomine Paramos appel- 
lantur, tempestatum vicissitudinibus mire obnoxisB, ad quas 
solutss et emollitss defluunt nives; ventorum flatibus ac nim- 
borum grandinisque jactu tumultuosa regio, quee eeque per 
diem et per noctes riget, solis nubila et tristi luce fere nun- 
quam cale&cta. Habitantur in hac ipsa altitudine sat magn» 
civitates, ut Micuipampa Peruvianorum, ubi thermometrum 
centes. meridie inter 6° et 8°, noctu — 0°.4 consistere vidi; 
Huancavelica, propter cinnabaris venas celebrata, ubi altitu* 
dine 1835 hexap. fere totum per anniun temperies mensis 
Martii Parisiis." 

(14) p. 6 — " The Cordilleras of Cochahaniha and the Brazilian 
mountains approximate to one anotJ^er by means of separate 
transverse chains" 

The immense space between the eastern coasts of South 
America and the eastern declivity of the chain of the Andes is 
contracted by two mountain masses, which partially separate 
from one another the three valleys or plains of the Lower 
Orinoco, the Amazon, and the Rio de la Plata. The more 
northern mountain mass, called the group of the Parime, is 
opposite to the Andes of Cundinamarca, which, after extending 
£eir towards the east, assume the form of one elevated moimtain, 
between the parallels of 66® and 68° west longitude. It is 
connected by the narrow mountain ridge of Pacaraima with 
the granitic hills of French Guiana, as I have clearly indi« 
cated in the map of Columbia which I di*ew up from my own 
* Humboldt et Bonpland, PlanUz cequinoctiales, fasc. iL 
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astronomical observations. The Caribs, in their long expedi- 
tions from the missions of Carony to the plains of Bio Braneo, 
and even to the Brazilian frontier, are obliged to traverse the 
crests of Pacaraima and Quimiropaca. The second group of 
mountains, which separates the valley of the Amazon from 
that of La Plata, is the Brazilian, which approximates to the 
promontory of Santa Cruz de la Sierra, in the proviribe of 
Chiquitos, west of the Parecis hills. As neither the group of 
the Parime, which gives rise to the cataracts of the Orinoco, 
nor the Brazilian group, is directly connected with the chain of 
the Andes, the plains of Venezuela and those of Patagonia 
are directly connected with one another.* 

(15) p. 6— ''Herds o/unld dogs:' 

In the Pampas of Buenos Ayres the traveller meets with 
European dogs, which have become wild. They live grega- 
riously in holes and excavations, in which they conceal their 
yoimg. When the horde becomes too numerous, several 
&imilies go forth, and form new settlements elsewhere. The 
European dog barks as loudly after it has become wild, as 
does the indigenous American hairy species. Garcilaso 
asserts that, prior to the arrival of the Spaniards, the Peru^ 
vians had a race of dogs called Perros gozques; and he calls 
the indigenous dog Allco. In order to distinguish this animal 
from the European variety, it is called in the Qquichua 
language Runa-allco, Indian dog, or dog of the natives. 
The hairy Runa-allco appears to be a mere variety of the 
shepherd's dog. It is, however, smaller, has long yellow- 
ochry coloured hair, is marked with white and brown spots, 
and has erect and pointed ears. It barks continually, but 
isieldom bites the natives, however it may attack the whites. 
When the Inca Pachacutec, in his religious wars, conquered 
the Indians of Xauxa and Huanca (flie present valley of 
Huancaya and Jauja), and compelled them by force to submit 
to the worship of the sim, he foimd that dogs were made 
the objects of their adoration, and that the priests used the 
akulls of these animals as wind instruments. It would also 
appear that the flesh of this canine divinity was eaten by 
the believers.f The veneration of dogs intiie valley of the 

* See Humboldt's geognostic view of South America, in his RehUioih 
hutoriquey t. iii. pp. 188 — 244. 

f Garcilaso de la Vega. Commentarioa Beaks, P. i., p. 184. 
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HnancaTt is pfobf^y the TeuMH why the ikulls, and et«o 
whole muBumes, of these animals are sometimes fomid in the 
Hnacas, or Peruvian graves of the most ancient period. Van 
Tschudi, the author of an admirable treatise on the Faujm 
Ptruana^ has examined these skulls, and believes them to 
belong to a peculiar species, which he calls Canis ingm^ and 
which is different from the European dog. The Huancaa 
are still, in derision, called '' dog- eaters'* by the inhabitants (if 
other provinces. ^ Among the natives of the Rocky Moun* 
tains of North America, cooked dog's fle^ is {daoed before 
the stranger guest, as a feast of honour. Captain Frteost 
was present at such a dog-feast in the neighbourhood of Fort 
Laramie, which is one of the stations of the Hudson's Bay Com- 
pany for trading in skins and peltries with the Sioux Indians.* 
llie Peruvian dogs were made to play a singnkr part during 
eclipses of the moon, being beaten as long as the darknefW 
continued. The Mexican Techichi, a variety of the comnum 
d<^, which was called in Anahuac Chichi^ was the only ocnsi- 
pletely dumb dog. The literal signification of the winrd 
Tmikichi is '* stone-dog," from the Aztec, teU^ a stone. Thi» 
dog was eaten aeoordmg to the ancient Chineae oustom, and 
the Spaniards found this food so indispensable before tte 
mtroduction of homed cattle, that the imce was gradually^ 
ahnost entirely extirpated.f Buffon confounds the Tediiolu 
with the Koupara of Guiana,:]: which is, however, identical 
with the ProcyoQ or Ursus cancrivorut, the Raton crabier^ or 
the crab-eating Aguara-guaza of the coasts of Patagonia.§ 
Linneus, on the other hand, confounds the dumb d^ wit£ 
the Mexican Itzcumt§pot»otli, a canine species which has not 
hitherto been perfectly described, and which is said to be 
characterised by a idiort tail, a very small head, and a large 
hmnp (m the bftck. The name signifies a bump-badced dog, 
and is derived from the Astec itzcuintli, another word ibrdog, 
and UpotaotH, humped or a humpback. I was much «tni^ 
in America, especially in Quito and Peru, with the great ninn«- 
ber of black hairless dogs. They are termed Chimu turca 
by Buffon, and are the Cank agyptiua of Linneeus. Thia 
i^cies is common amongst the Indians, who, however^ 

♦ Pr6mont*B Exploring Expedition, 1846, p. 42. 

+ ClavigOTo, Storia antka cM Mutico, 1780, t. i. p. 78. 

t BuflTon, t. XV., p. 166. 

§ Azara^ Sur Us Quadrupides du Paraguay, i i. p. aifi, t 



ILLTTSTBAZIOKB (15). WILD DOO. M 

generally dei^ise them, and treat tliem ill. All Bxaofma, 
dogs multiply rapidly in South America; and if no speoM 
are to be met with equal to those of Europe, it is partly 
owing to want <^ care, and partly to the dreumdtanee ^t thie 
finest varieties (as the elegant greyhound and the Danish 
tiger breed) have never been introduced. 

Von Tschudi makes the sii^lar remark, that csi the Goc^ 
dilleras, at elevations of more than 12,000 feet, delicate 
breeds of dogs and the European d(»ne^ic cat ace exposed 
to a particular kind of mortal disease. '^ Innumerahle at*- 
tempts hsLYje been made to keep cats as domestic Juiinwls 
in the town of Cerro de Pasco (lying at an elevation jb£ 
14,100 feet above the sea's level); but sueh endeavoisas 
have invariably been firustarated, as Ix^ eats and dogs have 
died in convulsions at the end <^ a few days. The cati, 
after being attacked by convuMve fits, attempt to dimb the 
walls, but soon Mi to the ground exhausted and motioa»- 
less. I frequently observed instiuiees in Yauli of this chorea- 
like disease; and it seems to arise ftr(»n insufficient atmospherie 
pressure.'' In the Spanish ecdonies, the hairless dog, which 
is called Ferro ehine^co^ or chmo^ is supposed to be of Chinese 
origin, and to have be^i broi;^htfrom Canton, or fsom. Manila. 
According to Klaproth, the race has been very eommon in ^ 
Chinese Empire &u>m the earliest ages of its culture. Among 
the animals indigenous to Mexico, there was a very large, 
totally hairless, and dog-like wolf, named Xoloitzcuintli, from 
the Mexican xolo or xolotl^ a servant or slave.* 

The result of Tsehudi's ebservaitions regarding the American 
indigenous races of dogs are as 'follows^— There are two 
varieties abnost specificsdly diffeven W-'l . The Qmie mra^iem 
of Lesson, totally hairless, wi^th the exeeption of a small tidt 
of white hair on the forehead and at the tip of the tail; of a 
slate-^^n^ e(^our, and without voiee. This variety was fimnd 
by Columbus in the AntiUes, by Coertes in Mexico, and faff 
Pizarro in Peru (where it suffers from the cold of the Cardil*' 
leras); and it is stiU ve^ &eq«ien% met with in the weamat 
districts of Peru, under the name of Perros chinos, 2. The 
Cams MffiB, which belongs to the batking i^ecies, and has a 
pointed nose and pointed ears; it is now used for watching 
sheep and cattle; it exhibits many variations of colour, in- 

* On the dogs of America, see Smith Barton's Fragments ^jfih^ 
Natural History of Pennsylvania, p. i., p. 8^ 
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duced by being crossed with European breeds. The Cants 
inga follows man up the heights of the Cordilleras. In the old 
Peruvian graves, the skeleton of this dog is sometimes found 
resting at the feet of the human mummy, presenting an emblem 
of fidelity firequently employed by the mediseval sculptors.* 
European dogs, that had become wild, were found in the 
island of St. Domingo, and in Cuba, in the early periods of 
the Spanish conquest. f In the savannahs between the Meta, 
Arauca, and Apure, dumb dogs {perros mudos) were used as 
food as late as the sixteenth century. The natives called 
them Majos or Auries^ says Alonzo de Herrera, who under- 
took an expedition to the Orinoco, in 1535. The highly intel- 
ligent traveller Gisecke found this variety of non-barking dogs 
in Greenland. The dogs of the Esquimaux live entirely in 
the open air, scraping for themselves at night holes in the 
snow, and howling like wolves, in concert with one of the 
troop, who sits in the middle, and takes the lead in the chorus. 
The Mexican dogs were castrated, in order that their flesh 
might become more fat and delicate. On the borders of the 
province of Durango, and further north, near the Slave Lake, 
the natives load the larger dogs with their bu£^o-skin tents, 
(at all events they did so formerly,) when, on the change of 
seasons, they seek a different place of abode. These various 
details may all be regarded as characteristic of the mode of 
life led by the nations of Eastern Asia.| 

(16) p. 7—" Like the greater part of the Desert of Sahara, the 
Llanos lie within the Torrid Zone." 

Significant denominations, particularly such as refer to the 
form of the earth's surface, and which arose at a period when 
there was only very imcertain information respecting different 
regions and their hypsometric relations, have led to various and 
long.continued geographical errors. The ancient Ptolemaic 
denomination of the " Greater and Lesser Atlas"§ has exercised 
the injurious influence here indicated. There is no doubt that 
the snow-covered western summits of the Atlas of Morocco may 

* J. J. von Tflchudi, Untersuchungen Uter die Fauna Peruana, 8. 
247—251. 

+ Garcilaso, P. i. 1723, p. 326. 

t Humboldt, Ussai polit, t. ii. p. 448, and Eelation hist., i. iL 
p. 625. 

§ G^cc^r., lib. iii. cap 1. 
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be regarded as the Great Atlas of Ptolemy; but whei-e is the 
limit of the Little Atlas? Are we still to maintain the divi- 
sion into two Atlas chains (which the conservative tendency 
of geographers has retained for 1700 years) in the territory 
of Algiers, and even between Tunis and Tlemse? Are we to 
seek a Greater and a Lesser Atlas between the coast and the 
parallel chains of the interior? AH travellers familiar with 
geognostic views, who have visited Algeria since it has been 
in the possession of the French, contest the meaning con- 
veyed by the generally adopted nomenclature. Among the 
p^-allel chains, that of Jurjura is generally supposed to be 
the highest of those which have been measured; but the 
well-informed Foumel (who was long Inginieur en chef 
des Mines de VAlgirie) affirms that the mountain range of 
Aur^s, near Batnah, which even at the end of March was found 
covered with snow, has a greater elevation. Foumel con- 
tests the existence of a Little and a Great Atlas, as I do that 
of a Little and a Great Altai*. There is but one Atlas, for- 
merly called Dyris by the Mauritanians, ** a name that must 
be applied to the foldings {rides ^ suites de crites), which 
form the division between the waters flowing to the Mediter- 
ranean and towards the lowland of the Sahara." The lofty 
Atlas chain of Morocco inclines from north-east to south-west, 
and not, like the Eastern Mauritanian portion of the Atlas, 
from east to west. It rises into summits which, according to 
Renou, attain an elevation of 11,400 feet, exceeding, there- 
fore, the height of Etnaf. A singularly formed highland, of 
an almost square shape (Sahab el-Marga), is Situated in 33^ 
north lat., and is boimded to the south by high elevations. 
From thence the Atlas declines in height in a westerly direc- 
tion towards the sea, about a degree south of Mogador. This 
south-western portion bears the name of Idrar-N-Deren. 

The northern boimdaries of the extended low region of the 
Sahara in Mauritania, as well as its southern limits towards 
the fertile Sudan, have hitherto been but imperfectly inves- 
tigated. If we take the parallels of 16^° and 32^^ north 
lat. as the outer limits, we obtain for the Desert, includ- 
ing its oases, an area of more than 1,896,000 square miles; 

♦ Humboldt, Asie centrcUe, t. i. pp. 247, 262. 
f Exploration scientifique de VAlgSrie, de 1840 dl842, publiSepar 
crdre du Oouvemement; Sciences hist, et giogr., t. viii., 1846, pp. 
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or between sine and ten times tke extent of Gennnrf, and 
almost three times that of the Mediterranean, exclu^ve 
of tiie Black Sea. The best and most recent intelligeaee^ 
for which we are indebted to the French observers, Colonel 
Daumas, and MM. Foumel, Eenou, and Carette, shows «8 
that the Desert of Sahara is composed of several deta^ecl 
baojis, and that the number and the population of die fert^ 
Oases is Y&ry much greater than had been imagined from 'die 
awfuUy desert character of the eountrf between Insalah and 
Timbuctoo, and the road from Mounonk, in FcGSzan, t6 
Bilma, Tirtuma, and Lake Tsdiad. It is now generally 
affirmed that the sand covers only the smaller porticm of Ihe 
lowlands. A similar opinion had been previously advanced hf 
my Siberian traveling companion, the acute observer ^ren* 
berg, from what he had himself seen*. Of ki^er wild animals^ 
only gazelles, wild asses, and ostriches are to be met widi. 

*' lliat lions exist in the desert," says M. Care^«, ^' n a 
myth pqmlarised by the dreams of artists and poets, and htm 
BO foundation but in their imagination* This animal does 
not quit the mountains where it finds shelter, food, and 
drink. When the traveller questions the natives concerning 
these wild beasts, which Europeans suppose to be their com* 
panions in the desert, they reply, vriih in^rturbable S€inff 
Jroid, ' Have you, then. Hons in your country which can drink 
air and eat leaves? With us lions require running water and 
living flesh; and therefore they only appear where there a^ 
wooded bilk and water. We fear only the viper (lefa)^ and, 
in humid spots, the innumeraUe swarms of mosquitoes which 
aboimd theref/ *' 

While Br. Oudney, in his long Joum€^ from Tripoli to 
Lake Tsdiad, estimated the elevation of the Soul^ieni Sahara 
at 1637 feet, and Qerman geographers even ventured to add 
an additional thousand feet, Foumel, the engineer, has, by 
careM burometric measurements, based on correspondii^ 
observations, made it tcderably prob^e that a part of tke 
northern des^t is below the sea's level. The portion of the 
desert which is now called '' Le Zahara d'Alg^rie,'* advances 
to the diains of hills of Metlili and eLGaous, where lies the 
most northern of all the Oases, el-Kantara, fruitful in dates. 
This low basin, which reaches the parallel of 84** lat., reeeives 

* •^^orcrficm sdentif. ^c VAlgMe, ffiat. et gSogr,, t. iL p. 882. 

t Ibid. t. ii. pp. 126-129, and t. vii. pp. 94, 97 
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the radiant heat of a stratum of chalk, inclined at an angle 
of 65^ towards the south, and which is full of the shells of 
Inoceramus*. "Arrived at Biscara (Biskra)," says Foumd, 
'*an indefinite horizon, like that of the sea, lay spread 
hebre us.*' Between Biscara and Sidi Ocba the land is 
only 243 feet above the sea's level. The inclination increasea 
considerably towards the south. In another workf, whene I 
have brought together all the points that refer to the depres-* 
sion of some portions of continents below the level of the sea, I 
have already noticed that, according toLe P^re, the bUter lakes 
{Iocs amers) on the isthmus of Suez, when they have but little 
water, and, according to General Andreossy, the Natron lakes 
of Fayoum, are also lower than the level of the Mediterranean* 

Amon^ other manuscript notices of M. Foumel, I possesb a 
get^ostic vertical profile, with aU the inflexions and inclina- 
uons of the strata, representing the surface the whole way 
from the coast near FhilippeviSe to a spot near the Oasis et 
Biscara in the Desert of Sahara. The direction of the line 
on which the barometric measurements were taken is south 
20° west; but the points of elevation determined are pro* 
jected, as in my Mexican profiles, on a different plane, ons 
fix)m K. to S. Ascending uninterruptedly from Constantino, 
whose elevation is 2123 feet, the highest point is found be- 
tween Batnah and Tizur, at only 3681 ieet. In the part of 
the desert which lies between Biscara and Tuggurt, Foumel 
has succeeded in digging a series of artesian wells J. We 
learn from the old accounts of Shaw, that the inhabitants of 
the country were acquainted with a subterranean supply of 
vater, and related fabulous tales of a '' sea under the earth 
(bahr t6hl el-erd)." Fresh waters, which flow between clay 
and marl strata of the old chalk and other sedimaitary for- 
mations, under the action of hydrostatic pressure, form gushing 
fountains when the strata are pierced§. The phenomenon of 
fresh water being often found near beds of rock salt, need not 
surprise the geognosist, acquainted with mining operations, 
since Europe offers many analogous phenomena. 

• Foumel, 8ur lea Gisemens de MuricUe de Sovde en AlgSrie, p. ^ 
la the Annalea des Mines, 4me aerie, t. iz. 1846, p. 546. 

+ Aaie centrcUe, t. ii. p. 320. 

t Comptea rendus de VAcadimie des Seiencea, t xx. 1845, pp. 170, 
882, 1305. 

§ See Shaw, Voyages dana pluaieura parties de la BerbSrit, t. i. p. 
169, and Rennel, ui/nca, Append, p. bczxT. 
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The riches of the desert in rock-salt, and its employment 
for purposes of building, have been known since the time of 
Herodotus. The salt zone of ihe Sahara (zone salifere du 
desert) is the most southern of the three zones which pass 
through Northern Africa from south-west to north-east, and 
is believed to be connected with the beds of rock-salt in Sicily 
and Palestine described by Friedrich Hofiinan, and by Ro- 
binson*. 

The trade in salt with Sudan, and the possibility of culti- 
Tating the date-tree in the many Oasis-like depressions, 
caused probably by earth-slips in the beds of tertiary chalk or 
Keuper-gjT)sum, nave equally contributed to animate the 
desert, at various parts, by human intercourse. The high 
temperature of the air, which renders the day's march so 
oppressive across the Sahara, makes the coolness of the night 
(of which Denham and Sir Alexander Bumes frequently com- 
plained in the African and Asiatic deserts) so much the more 
remarkable. Mellonif ascribes this coolness (which is proba- 
bly produced by the radiation of heat from the ground), not 
to the great purity of the heavens (irraggiamento calorifico per 
la grande sereniti di cielo nell' immensa e deserta pianura 
dell' Africa centrale), but to the extreme calm, and the ab- 
sence of all movement in the air throughout the whole night J. 

The river Quad-Dra (Wadi Dra), which is almost dry the 
greater part of the year, and which, according to Renou§, is one- 
sixth longer than the Rhine, flows into the Sahara in 32° north 
latitude, from the southern declivity of the Atlas of Morocco. 
It runs at first from north to south, imtil in 29° north lat., 
and 5° 8' west long., it deflects at right angles to the west, and 
traversing the great fresh-water lake of Debaid, flows into 
the sea at Cape Nun, in lat. 28° 46', and long. 1 1° 8'. This re- 
gion, which was first rendered celebrated by the Portuguese 
discoveries of the fifteenth century, and whose geography has 
subsequently been shrouded in the deepest obscurity, is now 
known on the coast as the country of the Scheik of Beirouk 

* Foumcl, Sur lea Oisemens de Muriate de Sonde en AlgSrie, pp. 
28-41 ; and Karsten, Ueber das Vorkommen dea Kochaalzes auj der 
Oberjlache der Erde, 1846, s. 497, 648, 741. 

t Memoria aulV ahbaasamento di tempenUura durante le notti 
pkicide e serene, 1847, p. 55. 

t Consult, also, on African Meteorology, Aim6, in the Exp^or, de 
VAlg&rie, Phys. Giner. t. ii., 1846, p. 147. 

§ Explor, de VAlg., Hist, et Q€ogr. t. viii. j)j». J§^^^^^^ 



ILLUSTBATIONS (16). DE8EBT OF SAHABA. 93 

(whose dominions are independent of the Emperor of Mo- 
rocco). It was explored, in the months of July and August, 
1840, by the French Coimt, Captain de Bouet-Villaumez, \mder 
the orders of his government. From manuscript and official 
reports it would appear that the mouth of the Quad-Dra is at 
present so much blocked up by sand as to have an open chan-r 
nel of only about 190 feet. The Saguiel-el-Hamra, — still very 
little known, — which comes from the south, and is supposed to 
have a course of at least 600 miles, flows into the same mouth 
at a point somewhat farther eastward. The length of these deep, 
but generally dry, river-beds is astonishing. They are ancient 
furrows, similar to those which I observed in tike Peruvian 
desert at the foot of the Cordilleras, between the latter and 
the shores of the Pacific. In Bouet's manuscript narrative*, 
the mountains which rise to the north of Cape Nun are esti- 
mated at the great height of 9,186 feet. 

It is generally supposed that Cape Nun was discovered in 1433 
by the Knight Gilianez, despatched under the order of the ce- 
lebrated Infante, Henry, Duke of Viseo, and founder of the 
Academy of Sagres, which was presided over by the pilot and 
cosmographer, Mestre Jacom^, of Majorca; but the Portulano 
Mediceo^ — the work of a Genoese navigator of the year 
1351, — already contains the name of " Cavo di Non." The 
doubling of this Cape was as much dreaded as has been 
since then the passage round Cape Horn ; although it is only 
23' north of the parallel of Teneriflfe, and might be reached 
hy a few days' sail from Cadiz. The Portuguese adage, 
" Quern passa o Cabo de Num, ou tomara ou nao," could not 
intimidate the Infante, whose heraldic French motto of 
" Talent de.bien faire," well expressed his noble, enterprising, 
and vigorous, character. The name of this Cape, which has 
long been supposed to originate in a play of words on the 
negative particle, does not appear to me to be of Portuguese 
origin. Ptolemy placed on the north-west coast of Africa a 
river Nuius, in the Latin version AwmV ostia. Edrisi refers 
to a town, Nul, or Wadi Nim, somewhat further south, and 
about three days' journey in the interior, named by Leo Afii- 
canus Belad de Non. Several European navigators had pene- 
trated far to the south of Cape Nun before the Portuguese 
^uadron imder Gilianez. The Catalan, Don Jayme Ferrer, 
in 1346, as we learn from the Atlas Catalan, published at 
* delation de V Expedition de la Malouine. 
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Paris by Bucbon^ had advanced as £Eur as tiie Gold Biver {Rio 
do Ouro\ in 23^ 56' nortb lat. ; while the Nonnans, at the 
«lo8e of the fouileenth century, reached Sierra Leone in 8^ d<y 
north latitude. The merit of having be^i the first to cro«8 the 
«quator in the Western Ocean incontrovertibly belongs, like 
«e many other great achievements, to the Portuguese. 

(1 7) p. 7.—" As a grassy plain^ resembling many of the SteppeM 
of Central Asia.** 

The Llanos of Caracas, of the Bio Apure and the Meta, 
which aiB the abode of numerous herds of cattle, are, 
in the strictest sense of the word, grassy plains. The two 
fionilies of the Cyperacese and the Graminese, which are the 
principal representatives of the vegetation, yield numerous 
forms of Paroalum {Paspalum leptostachyum^ P, leniieulare), 
of Kyllingia (XyUingia monocephala (Rottb,) K. odorata), of Pa- 
nicum {Panicum granuUferum^ P. micranthum), of Antephora, 
Aristida, Vil^Ei, and Anthisteria {Anthisteria reflexa^ A. 
Jbliosa), It is only here and there that any herbaceous 
dicotyledon, as the low-growing species of Mimosa intermedia 
and M. dormiens, which are so grateful to the wild horses 
«nd catiie, are found interspersed among the GramineaB. The 
natives very diaracteristically apply to this group the name of 
** Dormideras," or sleepy plants, because the delicate and 
feathery leaves close on being touched. For many square 
miles not a tree is to be seen; but where a few solitary 
trees are found, they are, in humid districts, the Mauritaa 
Palm, and, in arid spots, a Proteacea described by Bon- 
pland and myself, the Bhopala complicata {Chaparro hoho\ 
which Willdenow regarded as an Embothrium; also tiie 
useful Palma de Covija or de Sombrero; and our Corypha 
inermis, an mnbr^la palm allied to ChamsMrops, and used by 
the natives for the covering of their huts. How much mora 
Taried and rich is the aspect of the Asiatic plains! In a great 
portion of the Kiighis and Kalmuck Steppes whidi I have 
traversed (extending over a space of 40 degrees of longitude), 
from the Don, the Caspian Sea and the Orenburg-Ural river 
Jaik, to the Obi and the Upper Irtysch, near the Lake' Dsai- 
sang, the extreme range of view is never bounded by a hori* 
zon in which the vault of heaven appears to rest on an im- 
broken sea-like plain, as is so frequently the case in the 
Llanos, Pampas, and Prairies of America. I have, indeed, 
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obeerved anjtinng approadiing to this phenomeiion^ 
excepting, perhaps, where I have looked only towfirds one 
qoarter of the heavens, for the Asiatic plains are frequently 
intersected by chains of hills, or clothed with coniferous woods. 
The Asiatio vegetation, too, in the most fruitful pasture 
kmds, is by no means limited to the feonily of the Cyperaeen, 
but is enriched by a great Yariety of herbaceous plants and 
dirubs. In the season of Earing, small snowy white and red 
flowering Rovacese and Amygdale» {Spir€ta, Oratagua^ Prunus 
qmosa, Amygdalus nana\ present a pleasing appearance. I 
have elsewhere spoken of the tall and luxuriant Synan" 
iherese (Saussurea amara^ S. salsa^ ArtemisuB, and Centaureis), 
and of leguminous plants, (species of the Astragalus, Cytisus 
and Can^ana). Crown Imperials {Frttillaria ruthenica and 
F. meleetgrotdes), Cypripedise and tulips gladden the eye with 
tittir varied and bright hues. 

A oontraat is presented to this diarming vegetation of the 

Asiatic plains by the dreary Salt Steppes, especially by that 

portion of the Barabinski Steppe which Hes at the base of the 

Altai Mountains, between Barnaul and the Serpent Mountain, 

«ud by the country to the east of the Caspian. Here the 

social Chenopodise, species of Salsola, Atriplex, Salicomise, and 

Halimocnemis crassifolia*, cover the clayey soil with patchy 

cf verdure. Among the five hundred phanerogamic species 

'which Claus and Gobel collected on the Steppes, Synanthere®, 

Ch^opodifiB, and Cruciferse were more numerous than the 

gnoses; the latter constituting only -^ih of the whole, and the 

two £[nmer -f-th and -(th. In Germany, owing to the alternation 

of hills and plains, the GlumacesB (comprising the Gramineae, 

^^fperaoeas, and Juncacets) constitute -f th, the SynantheresD 

(Ctm^positaB) -J^th, and the Cruciferee ^h of all the German 

MMmerogamic species. In the most noiihem part of the flat 

J»ad of Iberia, the extreme limit of tree and slmib vegetation 

{Om^a and AmmtacetB) is, according to Admiral Wran- 

g»U*s fiiM mi^, 67° 16^ north lat., in the districts contiguous 

to B^iring's Straits, while more to the west, ■ towards the 

^^wJcs of the Lena, it is 71°, which is the parallel of the 

North Cape of Lapland. The plains bwdering on the Polar Sea 

•w the domain of Cryptogamic plants. They are called Tundra 

(TuBtur in Finnish), and are vast swampy districts, covered 

* Obbel, Reise in die Steppe dee eudlidien Rusalands, 1888, th. il. 
^W4,801. 
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partly with a thick mantle of Sphagnum palustre and other 
Liverworts, and partly with a dry snowy-white carpet of 
Cenomycerangiferina (Reindeer-moss), Stereocaulon paschalei 
and other lichens. " These Tundra^'' says Admiral Wrangell, 
in his perilous expedition to the Islands of New Siberia, so 
rich in fossil wood, "accompanied me to the extremest Arctic 
coast. Their soil is composed of earth that has been frozen 
for thousands of years. In the dreary uniformity of the 
landscape, and surrounded by reindeer, Ae eye of the travel- 
ler rests with pleasiu*e on the smallest patdi of green turf 
that shows itself on a moist spot.'' 

(18) p. 7. — A diversity of causes diminishes the dryness and 
heat of the New Continent. 

I have endeavoured to compress the various causes of the 
humidity and lesser heat of America into one general cate- 
gory. It will of coiurse be understood, that I can only have 
reference here to the general hygroscopic condition of the 
atmosphere, and the temperature of the whole continent; 
for in considering individual regions, as for instance, the 
island of Margarita, or the coasts of Cumana and Coro, it 
will be found that these exhibit an equal degree of dryness 
and heat with any portion of Africa. 

The maximum of heat, at certain hours of a summer's day, 
considered with reference to a long series of years, has been 
foimd to be almost the same in all regions of the earth, 
whether on the Neva, the Senegal, the Ganges, or the Orinoco, 
namely, between 93® and 104° Fahr.,. and on the whole not 
higher ; provided that the observation be made in the shade, &r 
from soHd radiating bodies, and not in an atmosphere filled 
with heated dust or gi'anules of sand, and not with spirit-ther- 
mometers, which absorb light. The fine grains of sand (form- 
ing centres of radiant heat) which float in the air, were proba* 
bly the cause of the fearful heat (122° to 133** Fahr. in the 
shade) in the Oasis of Mourzouk to which my unhappy friend 
Ritchie, who perished there, and Captain Lyon, were exposed for 
weeks. The most remarkable instance of a high temperature, in 
an air probably free from dust, is mentioned by an observer 
who well knew how to arrange and correct all his instruments 
with the greatest accuracy. Riippel found the temperature 
110°. 6 Fahr. at Ambukol, in Abyssinia, with a cloudy sky,, a 
strong south-west wind, and an approaching thunder-storm. 
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Tlie mean annual temperature of the tropics, or the actual cli- 
mate of the region of palms, is on the main land between 
78°.2 and 85°. 5 Fahr., without any sensible difference between 
the observations made in Senegal, Pondichery, and Surinam*. 

The great cooLiess, one might almost say coldness, which ' 
prevaib during a great portion of the year in the tropics, on 
the coast of Peru, and which causes the mercury to fall to 
59° Fahr., is, as I hope to show in another place, not to be 
attributed to the effect of neighbouring moimtains covered 
with snow, but rather to the mist (gartta) which obscures the 
sun's disk, and to a current of cold sea-toaier commencing in 
the antarctic regions, and which coming from the south-west, 
strikes the coast of ChiH near Valdivia and Concepcion, and is 
thence propelled with violence, in a northerly direction, to 
Cape Parifia. On the coast of Lima, the temperature of the 
Pacific is 60°.2 Fahr., whilst it is 79*'.2 Fahr. under the same 
parallel of latitude when outside the current. It is singular, 
that so remarkable a feet should have remained imnoticed, 
until my residenceon the coast of the Pacific, in October, 1 802. 
The variations of temperature, of many parts of the earth, 
depend principally on the character of tlie bottom of the 
aerial ocean, or in other words, on the nature of the solid or 
fluid (continental or oceanic) base on which the atmosphere 
^^ests. Seas, traversed in various directions by currents of 
warm and cold water (oceanic rivers), exert a different action 
from articulated or iaarticulated continental masses or islands, 
which may be regarded as the shoals in the aerial ocean, and 
which, notwithstanding their small dimensions, exercise, even 
to great distances, a remarkable degree of influence on the 
climate of the sea. In contiaental masses, we must dis- 
tinguish between barren sandy deserts, savannahs, (grassy 
plfilos,) and forest districts. Li Upper Egypt and in Soutn 
America, Nouet and myself found, at noon, the temperature 
of the ground, which was composed of granitic sand, 1.^4** 
and 141° FahrT] Numerous careful observations instituted at 
I^aris, have given, according to Arago, 122* and 126®. 5 Fahr.f 
The Savannahs, which, between the Missouri and the Missis- 
sippi, are called Prairies, and which appear in the south at 

* Humboldt, MSmoire sur lea Lignes Isothermes, 1817, p. 64. Asie 
^^raie, i. iii. Mahhnann, Table IV. 
t Asie cerUrale, i, iii. p. 176. 
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ik0 UttMS of VeaezBek and ihe Pampas of Buenos Ayres, 
are ooirered with small monocotyledons, bdonging to the 
6flulj of the Cyperaee», and with grasses, whose dry panted 
stalks, and whose ildicate, lanceolate leaves radiate towards 
the undouded sky, and possess an extraordinary power of 
emistwrn. Welk and Daniell* have even seen in our latitat, 
where the atmoi^efe has a much less oonsideraUe degree of 
transparcacy, tJie tbermoneter fidl to 14^.5, or IS*" Fahr. on 
being plaeed es tiie grass. Melloni has most ably i^iownf 
that in a eahn, which is a neeessary condition of a powerful 
ladmrion, aad of the fimnation <^ dew, the eoolis^ of the 
stratum of grass is prooMted br ^e ftJIing to the ground of 
the cooler particles of air, as bemg the hea?ier. 

In the Tieinity of the equator, under the dtmiAj tky of the 
Upper Orinoco, ^e Bio Negro and the Amazon, tiie plains 
are ooTared with dente piimcTal forests; hot to the norm and 
south of this woody district, ^re extend, from the zone of 
palms and of tali <hcolyledoiieiQs trees in the northern hani- 
sphere, the Daaos of the Lower Oiinoco, the Meta, and 
Quaviare; and in the sooth, the Pampas of the Bio de la 
Pkrta and of Patagonia. Ihe area thus covered by grassy 
plains, or SaTannahs^ in Soath Aimeriea, is at least nine times 
greater than that of FraMce. 

The &rest regiotn acts in a threefold maimer, by the coolness 
induced by its shade, by eraporadon, and by the cooling pro- 
cess of radiation. Forests unifbrmly composed m our tem- 
perate aene of ** social'' plants, belongmgto the ftonilies of tibe 
Conifers or Amentaeem (the oak, beeeh, and birdi), and under 
the tropics composed of plants not living socially, protect the 
ground from direct inioktion, evaporate the flmds they have 
themselves produced, and cool the cont^;uous strata of air by 
^ radiation of heat from their leafy i^pendicular organs. 
The leaves are by no means aU parallel to one another, and pre- 
sent di£Berent indmations towards the hsrison ; and according 
to the laws estaWshed by Leslie and Fourier, the influence ^ 
this inclination on the qoantity of heat emitted by radiation 
is such, that the radttting power of a given measured surfkce a, 
having a given obhque directum, is equal to the radiatii^ 
power of a leaf of the size of a projected on a horijontal 

♦ Meteor. Essays, 1827, pp. 230, «78. 

t SuirAbbassamento di Temperatura durante ie ITotH pktcide s 
««w»«, 1847, pp. 47, 68. ^ 
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plEme. hi tibe mitiid ooiiditioB of radiatioii of all t]io leaTOS 
wliidi form Hie summit of a tree» and wiiich partially oofor 
eack otber, those wldtk aie direetiy preaented towarda Hie 
watdcmied d^, will be first cooled. 

This production of cold (or the exhanstioii of heat fay 
emission) will be the more cooflideraUe in proportio& to tka 
fjMfw<»« of the leavea. A second stratnm of leaves haa its up^ 
per sur£Eice turned to the under swrhce of the finrmer, and will 
give out more heat by radiation towards that stratum than 
it can. receive from it. The result of this une^iual exchange 
will then be a diminution of temperature for the second 
stratum also. A similar action will extend from stratum to 
stratum, till all the leaves of the tree, by their greater or less 
radiation, as modified by their difference of position, have 
passed into a condition of stable equilibrium, of which the 
law may be deduced by mathematical analysis. la this 
manner, in the serene and lon^ nights of the equinoctial zone, 
the forest air, which is contamed in the interstices between 
the strata of leaves, becomes cooled by the process of radia- 
tion ; for a tree, a horizontal section of whose summit would 
hardly measure 2000 square feet, would, in consequence of 
Hie great number of its appendicular organs (the leaves), 
produce as great a diminution in the temperature of the air 
as a space of bare land or turf many thousand times greater 
than 2000 square feet.* I have thus sought to develope 
somewhat fulfy the complicated relations which the action of 
great forest regions exerts on the atmosphere, because they 
have so often been touched upon in connection with the im- 
portant question of the climate of ancient Germany and Gaul. 
As in the old continent, Em*opean civilization has had its 
principal seat on the western coast, it could not fail to be 
early remarked that vaaeder e^ual degrees of latitude the oppo- 
site eastern littoral region of the United States of North 
America was several degrees colder, in mean annual ten^- 
rature, than Eiarope, which is, as it were, a western peninsida 
of Asia, and bears much the same relation to it as Brittany 
does to the rest of France. The fact, however, escaped notice 
that these difierences decrease from the higher to the lower 
latitudes, and that they are hardly perceptible bdow 30°. 
For the west coast of the New Continent exact observations 
* Asie centrcde, t. ill. pp. 196—205. 
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6f the temperature are still almost entirely wanting ; but the 
mildness of the winter in New California shows that in 
reference to their mean annual temperature, the west coasts 
of America and Europe under the same parallels, scarcely 
present any differences. The annexed table gives the mean 
annual temperatures, which correspond to the same ge<^ra- 
phical latitudes, on the eastern coast of the New Continent 
and the western coast of Europe :— 











Difference be- 


Similar 










De^ 


Eastern Coast 
of 


Western Coast 
of 


Mean Temperature 
of the Year, of 


Temperatnre of 
Eastern Ame- 


Latitude. 


America. 


Europe. 


Winter, andSummer. 


rica and 
WestemEurope. 








— 0«.4 




57* 10' 


Nam . . . 




25^7 

46^7 

ZV.5 


20^7 


57** iV 


••• ••• 


Gottenbnrg 


46°.4 

62».4 





47*' 84' 
47- 30' 
48* 60' 


St. John's . . 


Buda- . . 
Paris • . 


23- 

38M 

64'* 

SIM 
60^6 

6r.7 — 

64^6 


13».6 








44*»89' 
44* 60' 


Hali&z . . 


Bordeaux . 


24M 

43*.6 

63».0 

42».8 

67^2 

71M 


.13».r 



(continued^ 
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Similar 
Latitude. 


Eastern Coast 

of 

America. 


Western Coast 

of 

Europe. 


of the Year, of 
Winter, andSummer. 


Difference be- 

Temperature of 
Eastern Ame- 

ricaand 
WestemEurope. 


40'* 43' 
39» 57' 
88- 53' 
40«» 51' 
38« 62' 


New York. . 
Philadelphia . 
Washington . 


Naples . .. 
Lisbon . . 


82*'.2 

52^5 

72^9 

32<'.2 

62«.2 

72».7 

36'.0 

71M 

49'.6 

61«.0 

74«.9 

52«.2 

61«.5 

71M 


9«.8 


29' 48' 
30^2' 


St. Aagostin . 


• • • • 
Cairo . . 


59^6 

72«.3 

81*'.5 

58^6 

71'.8 

84«.6 


0^5 



In the preceding table the number placed before the frac- 
tion represents the mean annual temperature, the nmnerator 
of the nraction, the mean winter temperature, and the deno- 
minator the mean summer temperature. Besides the more 
marked difference between the mean annual temperatures, 
there is also a yery striking contrast between the opposite 
coasts in respect to the distribution of heat over the different 
seasons of the year ; and it is indeed this distribution which 
exerts the greatest influence on our bodily feelings and on the 
process of vegetation. Dove* makes the general remark, that 

* Temperatur-tafeln nebst BemerJcungen Uher die Verbreitung der 
W&rme ai^fder Oberfldche der Erde, 1848, s. 96. 
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the summer temperature of America is lower imder equal de- 
grees of latitude than that of Europe. The climate of St. Pe- 
tersburgh (lat 59** 66^), or to speak more correctly, the mean 
annual temperature of that city, is found on the eastern coast 
of America, in lat. 47° 30', or 12° 30' more to the south; aaad 
in like manner we find the climate of Konigsberg (lat. 54° 43^) 
at Halifax in lat. 44° 39^. Toulouse (lat. 45' 86') corresponds 
in its thermic relations to Washington. 

It is very hazardous to attempt to obtain any general 
results respecting the distribution of heat in the United States 
of North America, since there are three regions to be dis- 
tinguished — 1, the region of the Atlantic States, east of the 
AUeghanys ; 2, the Western States, in the wide basin 
between the AUeghanys and the Rocky Mountains, watered 
by the Mississippi, the Ohio, the Arkansas, and the Missouri; 
and 3, the elevated plains between the Rocky Moimtains and 
the Coast Range of New California, through which the 
Oregon or Columbia river wends its course. Since the com- 
mendable establishment by John Calhoun of uninterrupted 
observations of temperature, made on a uniform jdan, at 
thirty-five military stations, and reduced to diurnal, mensal, 
and annual means, we have attained more ccnrect climatic 
views than were generally held in the time of Jefferson, 
Barton, and Volney. These meteorological stations extend 
fi:om the point of Florida and Thompson's Island (West Key), 
lat. 24° 33', to the Council Bluffs on the Missouri ; and if we 
reckon Fort Vancouver (lat. 45° 37'), among them, they in- 
clude a space extending over forty degrees of longitude. 

It cannot be afBrmed that on the whole the second region 
has a higher mean annual temperature than the first, or 
Atkntic. The further advance towards the north of cer- 
tain plants on the western side of the AUeghanys^ dep^ids 
partly on the nature of those plants and pai&f on the di£^- 
ent distribution through the seasons of the year of the sam« 
annual amount of heat. The broad valley of the Mississippi 
ei^ys, at its northern extremity, the warming influence of 
the Canadian lakes, and at the south, that of the Mexican 
Gulf-Stream. These £.\e lakes (Lakes Superior, Michigan, Hu- 
ron, Erie, and Ontario,) cover an area of 92,000 square miles. 
The climate is so much milder and more imiform in the 
vicinity of the lakes, that at Niagara, for instance (in 43° U 
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north kt), tine moua aairaal winter tc nipeifttwe k 011I7 iwlf * 

degree below the freezing-point, whilst, at a dwtaiioe from tin 
lakes, in 44'' 53^ morth kt at Fort Sneitiag, mcar the ootiAa. 
enee of the riTor 8L Peter with the Misii8Bi|^, the nean 
winter tenpecatms is 1^.8 Fahr *^At tfaia distance from the 
Canadian laket^ whoee enrlue ie from five to upwards of mx 
htmdied feet miave the aea't level, wfa^ the bettem of 
Lakea MiehigMi and Hmom it five himdred feet behm it, 
veeent objarr atio o t have shown that the cHmale of the comtrj 
poteeaies the actual eoi^inental charaeter ai hotter emnmeia 
and colder wintera. ^It is pvovcd," sajns Forrj, ''by omr 
th eim oattc t rical data, tbat the dimate west of the AHeghanj 
fhthi is more exceuice than that on tiie Atlantie side.*' At 
Fort Gibson, on the Arkansas river, wlneh Mk into the Mis* 
kL d^"" 47', where ike mean annual temperatmiv 
Aj e<yiak that of Gibraltar, the thermometer was observed, 
in August, 1834, to rise to 117° Fahr. when in the shade, 
and without any reflected heat from the groimd. 

The statements so frequently advan^d, althoitgh unsup- 
ported by measurements, that since the first European settle- 
ments in New England, Pennsylvania, and Virginia, the de- 
struction of many forests on both sides ef the Alleghsays, has 
rendened the climate more equable, — ^making the winters milder 
and the summers cooler, — are now generally discredited. 
!No series of thermometric observations worthy of confidence 
extend further back in the United States than seventy-eight 
years. We find from the Philadelphia observaticms that from 
1771 to 1824, the mean annual heat has hardly risen 2^7 
Fahr.; — an increase that may fiddly be aecrihed to the exten- 
sion of the town, its greater population, and to the mmierous 
steam-engines. This annual increase of temperature may also 
be owing to accident, f(»r in the same period I find that there 
was an increase of the mean winter temperature of 2° Fahr. ; 
but with this exception the seasons had all become somewhat 
warmer. Thirty-three years' observations at Salem in Massa- 
chusetts show scarcely any difference, the mean of each one 
oscillating within 1** of Fahrenheit, about the mean of the 
vfhole number ; and the winters of Salem, instead of having 
been rendered more mild, as conjectured, from the eradication 

** flee the admiiable treatise bj Samuel Fony, om The CUwhcOe of 
Ihe United States, 1842, pp. S7, d9, 1U2. 
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of the forests, have become colder by 4*^ Fahr. during the last 
thirty-three years.* 

As the east coast of the United States may be compared, m 
equal latitudes, with the Siberian and Chinese eastern coast» 
of Europe, in respect to mean annual temperature, so the 
western coasts of Europe and America have also very justly- 
been compared together. I will here only adduce a few in- 
stances from the western region of the Pacific, for two of 
which, viz., Sitka, (New Archangel,) in Russian America, and 
Fort Geo]^, (having the same latitudes respectively as Grot- 
tenburg and Geneva,) we are indebted to Admiral Lutke'a 
voyage of circimmavigation. Iluluk and Danzig are situated in 
about the same parmlel of latitude, and although the mean 
temperature of Huluk, owing to its insular clmate and the 
cold sea current contiguous to it, is lower than that of Danzig, 
the winters of the former are milder than those of the Baltic 
city. 

38^ 3 
Sitka ... Lai 67* 8' Long. 135' 16' W. 44».« — 

66'.0 

ZV.6 

Ctottenbuig . Lat 57* 41' Long. 11- 69' E. 46».4 

62^4 

37® 8 
Port George. Lat 46* 18' Long. 123' 68' W. 60^2 — 1 

60.^0 

83«.« 

Geneva . . Lat. 46^' 12' Altitude 1298 feet 49^8 

63^5 

25^0 
Cherson . . Lat. 46* 88' Long. 82'89'E. 68M 

71'.0 

Snow is hardly ever seen on the banks of the Oregon or 
Columbia river, and ice on the river lasts only a few days. The 
lowest temperature which Mr. Ball ever observed there (in 
1838) was 18°. 4 Fahr.f A cursory glance at the summer and 

♦ Perry, Op. Cit, pp. 97, 101, 107. 

t Mesaagefromihe President of the United States to Conffresa, 1844* 
p. 160, and Ferry, Op. CiL, pp. 49, 67, 78. 
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winter temperatures given above, suffices to show that a true 
insular climate prevails on and near the western coasts ; whilst 
the vnnter cold is less considerable than in the western part 
of the old continent, the siramiers are much cooler. This 
contrast is made most apparent when we compare the mouth 
of the Oregon with Forts Snelling and Howard, and the Coun- 
cil Blu£& in the interior of the Mississippi and Missouri basin, _ 
(44** — 46° north lat.,) where, to speak with Buffon, we find \ 
an excessive or true continental climate, — a winter cold, which 
on some days is —32° or even — 37° Fahr., followed by a mean 
summer's heat, which rises to 69° and 71°.4 Fahr. 

(19) p. 8. — "-^5 if America had emerged later from the 
chaotic covering of waters," 

The acute natural inquirer Benjamin Smith Barton, ex- 
presses himself thus accurately :* — " I cannot but deem it 
a puerile supposition, unsupported by the evidence of nature, 
that a great part of America has probably later emerged from 
the bosom of the ocean than the other continents.'' I have 
already elsewhere treated of this subject in a memoir on the 
primitive nations of America if — ^" The remark has been too 
frequently made by authors of general and well-attested merit 
that America was in every sense of the word a new continent. 
The luxuriance of vegetation, the vast mass of waters in the 
rivers, and the continued activity of great volcanoes, confirm 
the fact (say these writers,) that the still agitated and humid 
earth is in a condition approximating more closely to the 
chaotic primordial state of our planet than the old continent. 
Such ideas appeared to me, long before my travels in those 
regions, no less imphilosophical than at variance with gene- 
rally acknowledged physical laws. These imaginary repre- 
sentations of an earHer age and a want of repose, and of the 
increase of dryness and inertia with the increased age of our 
globe, could only have been framed by those who seek to 
discover striking contrasts between the two hemispheres, and 
who do not endeavour to consider the construction of our ter- 
restrial planet from one grand and general point of view. Are 
we to regard the southern as more recent than the northern 
part of Italy, simply because the foi-mer is almost constantly 
disturbed by earthquakes and volcanic eruptions? How 

* Fragments ofiheNat. Hist, of Pennsylvania, P. I., p. 4. 
+ See Neiie Berlinische Monatschrifl, Bd. xv., 1806, § 190. 
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inconsid^able, voBtewvex^ sre the pltesbBiattpreseiEtad l;^ am 
TokaAoes and eartkquaJkea, when compared with the oonml* 
•ions of nature whi(^ the geognosiat imut conjeetoce to h«ve 
ocenrred in thedsaotie eoii^tfton of our giebe, when mountain 
masses were upheaved, solidtffid, or ^ftasonier? D iffei -e nt 
causes must also occasion a divenity of effects in the fbroes oi 
nature in parts of the earth lemate f ron one anodier^ Ite 
Tolcanoes in the new cant^nt,'* (ef which I still count abeat 
tw^Lty-ei^t,) '^ may probably have eontiimed long«r aetiTe, 
because Uie high mountain ridges en whidk they a» erupted 
in rows upon long fissures are nearer to the sea, and b ccan s e 
this vicinity appears to modify the energy of the subterranean 
fire, in a manner which, with few exceptions, has not yet been 
explained. Besides, both earthquakes and fire-erupting moun- 
tains act pmodieidly. At present** (this I wrote fbrfy-two 
years ago,) " phymoal disquietude and politteal repose prera^ bbl 
the new continent, whilst in the cM eontinent tiie cabn r^ose 
of nature is contrasted with the dissenskms of di^sresUnatioos. 
The time may however come, when tius strange contrast 
between phyiucal and moral fi)roes may dbtange its Iheaitre 
of action from one quarter of the world to another. Yolca- 
Boes ai^oy centimes of repose betwe^i their manifestatio&s 
of aetiTity ; and the idea that in the cdder eocmtries natore 
must be ehacacteriaed by a certain repoee andqua^nde, has no 
other foundation than in the mere caprice of ^e imagination. 
There exists no reason fi>r assuming that one side ci oor 
phmet is ohier or more recent than the <riher. Islands, as the 
Azozes and many fiatt islands of the Pacific, which have 
been uj^ieared by volcanoes, or been gradmflj lormed by 
coral aaiiaalB, are indeed more recent than many piatonic 
£(Mrmations of the Eivopean eental chain. Small tracts of 
land, as Bohemia and Kashmeer, and many ai the vidleys in 
the mocm, indoeed bya ring of xnountains, may eonttnne lor a 
long time uader the form of a sea, owing to partial inunda- 
tions, and al^ the flowing off of these inhuod waters, the 
bo4too^ on whidi plants woidd gradually manilMt th^nselTes, 
might indeed be figuratively regarded as of more recent 
(origin. Islands have been connected togetiier into eontinen- 
tal masses by u|^eaval, whilst other parts of the previou^ 
exiting land have disappeared in consequence of the subsidence 
of the oscillating groimd; but general submerbions can, fr<Mn 
hydrostatic kws, only be imagined as embradng simuUaae- 
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onsiy all parts of the eartii. Hbe sea cannot permanently 
submerge the Tast lowlands of the Orinoco and the Amancm, 
without at the same time destroying our Baltie lands. More* 
over tike socoession and identity of tiie floetz strata, and of tiie 
orf^ataie remains of plants Mid anTwials behmging to the 
prnmtiTe wodd, inclosed in those strata, idiiov that several 
gseat depositions have oocorred dboost simohaneoiufy oyer 
^e whole earth.''* 

(20) p. 8. — " The Southern SenU^here %s cooler and more 

humid than the Northern" _ 

Chili, Bneaos A jrea, the sonthem part of Biaail, and Pent, 
enjoy the cool summers and mild winters of a tme msdbr 
eiunate, owi]^ to the narrowness and eontraetion of the 
continent towsurds ihe south. S This adv an tag e of the Southern^ 
Hemifiphere is manifested as fur as 48^ or 60^ soixdi kt.^ 
but beyond that point, and nearer the Antarctic P(^, South 
America is an inhoepital^ waste. The different degrees 
of latitude at which the §outhem extrcmitks of AustxaHa, 
indudrog Van Diemen's Island, of Africa, and America, ter- 
minate, gire to each of these eontiiients its peculiar character. 
The Straits of MageUan lie between the parallds of 53° and 
64° south lat.; and notwithstanding this, the thermometer 
fails to 41® Faiur. in the months of December and January, 
wfaoi the the sun is ei^teen hoRirs abore the horizon, ^ow 
falls almost daily in the lowlands, and the maximum <^ atmo^ 
sphmo heat obseryed by Churmea in 1788, during the mon& 
of December, and consequently in the summer of that region, 
did not exceed 62^2 Fahr. llie Cabo Pilar, whose turret-like 
ToA is only 1394 feet in height, and which £»rms the south- 
ern extremity of the danki of the Andes, is situated in neaiiy 
the same latitude as Berlin.! 

Whilst in tiie Northern Hemisphere all continents fe^ in 
their prolongation towards the Pole, within a mean limit, 
whidi corresponds tol^^bly accutately wilii 70°, the sou^iem 
extremities oi Amerka, (in Tierra del Fuego, which is so 

* (hi the Tegetable remains found in ika ligmie fozmatioas ef tiis 
north of America and of Europe, compare Adolph ^ongniart^ Pro- 
drome duns Hist, dea Vigitaux Fossiles, p. 179, and Charles Lyell's 
SfVa»e& w North America, vol. ii., p. 20. 

t Belacion det Viage cU Estr^cho de MagaUcmes (Apendioe, ITdS}* 
p. 76. 
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indented by intersecting anns of the sea,) of Aus- 
trafiai and of Africa, are respectively 34°, 46°30' and 56"* 
distant from the South Pole. The temperature of the unequal 
extents of ocean which separate these southern extremities 
from the icy Pole contributes essentially towards the modifica- 
tion of the climate. The areas of the dry land of the two 
hemispheres separated by the equator are as 3 to 1. But this 
deficiency of continental masses in the Southern Hemisphere is 
greater in the temperate than in the torrid zone, the ratio being 
in the former at 13 to 1, and in the latter as 5 to 4. This great 
inequality in the distribution of dry land exerts a perceptible 
influence on the strength of the ascending atmospheric current, 
which turns towards &e South Pole, and on the temperature 
of the Southern Hemisphere generally. Some of the noblest 
forms of tropical vegetation, as for instance tree-ferns, advance 
south of the equator to the parallels of from 46° to 53°, whilst 
to the north of the equator they do not occur beyond the 
tropic of Cancer.* Tree-ferns thrive admirably well at Hobart 
Town in Van Diemen's Land (42° 53' lat.), with a mean 
annual temperature of 52°.2 Fahr., and therefore on an iso- 
thermal line less by 3°. 6 Fahr. than that of Toulon. Rome, 
which is almost one degree of latitude further from the equator 
than Hobart Town, has an annual temperature of 59°. 7 Fahr. ; 
a winter temperature of 46°.6 Fahr., and a summer tempera- 
ture of 86° Fahr. ; whilst in Hobart Town these three means 
are respectively 52*', 42°.l, and 63° Fahr. In Dusky Bay, 
New Zealand, tree-ferns thrive in 46° 8' lat., and in the Auck- 
land and Campbell Islands in 53° lat.f 

In the Archipelago of Tierra del Fuego, having a mean 
winter temperature of 33° Fahr., and a mean summer tem- 
perature of only 50° Fahr., in the same latitude as Dublin, 
Captain King foimd " vegetation thriving most luxuriantly in 
large woody-stemmed trees of Fuchsia and Veronica;'* whilst 
this vigorous vegetation, which, especially on the western 
coast of America (in 38° and 40° south lat.), has been so 
picturesquely described by Charles Darwin, suddenly dis- 
appears south of Cape Horn, on the rocks of the Southern 
Orkney and Shetland Islands, and of the Sandwich Archipelago. 
These islands, but scantily covered with grass, moss, and 

* See Robert Brown, Appendix to Flinders'* Voyage, pp. 675, 584 ; 
and Humboldt, De DistribuHone Oeographica Planiarum, pp. 81—85. 
t Jo8. Hooker, Flora Antarct,, 1844, p. 107. 
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Echens, Terres de Dholatton^ as they have been called by 
French nayigators, lie far to the north of the Antarctic Polar 
Circle; whilst in the Northern Hemisphere, in 70® lat., on the 
extreinest verge of Scandinavia, fir-trees reach a height of 
more than 60 feet.* If we compare Tierra del Fuego, and 
more particularly Port Famine, in the Straits of Magellan^ 
53° 38' lat., with Berlin, which is situated one degree nearer 

38° 9 
the equator, we shall find for Berlin, 4T.S ^^o-^ ; auid for 

34°.7 . ^^ -^ 

Port Famine, 42°.6 Tqoq Fahr. I subjoin the few certain 

data of temperature which we at present possess of the tempe- 
rate zones of the Southern Hemisphere, and which may be 
compared with the temperatures of northern regions in which 
the distribution of summer heat and winter cold is so unequal. 
I make use of the convenient mode of notation already explained 
in which the number standing before the fraction indicates 
the mean annual temperature, the nxmierator the w]|Lter, and 
the denominator the summer temperature. 



Placet. 


Soath 
Latitude. 


Mean Annual, Winter, and 
Summer Temperaturei. 


Sydney and Paramatta 
(New Holland) . . 


83" 60' 


64».5 
64^.6 

77^5 


Cape Town (Africa) . 


88« 65' 


68^6 

65».7 

73^2 


Buenos Ayrea . . . 


84' 17' 


62'.6 

62«.4 

73».0 


Montevideo . . . 


84- 64' 


67«.4 

67» 

77».6 


Hobart Town (Tan 
Diemen's Land) 


42' 45' 


42M 

62^6 

63».0 


Port Famine (Straits of 
Magellan) .... 


63" 88' 


34^7 

42».6 

60«.0 



♦ Compare Darwin in the Journal of Researches, 1845, p. 244, with 
Xiiiginvol. i. of i\iQ Narr, of the Voyages qf ihe Adventure and the 
Beagle, p. 677. 
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(21) p. 9. — " One connected sea of Mind:' 

As we maj regard the soeial Erica as fumisking one eo&- 
tinvoiis vegetable eoTering ^iread over the earth's sorfiiee, 
from the mooth of the Scheldt to the Elbe, and from ^le ex- 
tremity of Jutland to the Hars mountains, so may we likewise 
trace the sea of sand continuoosly throt^ Africa and Ajsia, 
from Cape Blanco to the further side of the Indus, over an 
extent of 5,600 miles. The sandy region mentioned by 
Herodotus, which the Arabs call the Desert of Sahara, and 
which is interrupted by oases, traverses the whole of Africa 
Hke a dried arm of the sea. The valley of the Nile is the 
eastern boimdary of the Lybtan desert. Beyond the Isthmus 
of Suex and the porphyritic, syenitic, and greenstone rodcs of 
Sinai begins the Desert mountain phtteau of Nedschd, which 
ooeupies the whole interior of the Arabian Peninsula, and 
is bounded to the west and south by the fruitful and more 
hi^Uy Sivoured coast-lands of Hedschas and Hadhramant. 
The Euphrates forms the eastern boundary of ^e Arabian 
and Syrian desert. The whole of Persia, from the Caspian 
Sea to the Indian Ocean, b inteivected by immense tracts of 
sand {h^ahan)^ among which we may reckon the soda and 
potash Deserts of Kerman, Seistan, Beludst^ufftta, and Mekran. 
The last of these barren wastes is separated hj the Indus 
from the Desert of Moultan. 

(22) p. 9.—" The western portion ofMomt Mma:' 

The question of the position of the Atlas of the ancients has 
often been agitated in our own day. In making this inquiry, 
ancient Phcenician traditions are confounded with the state- 
ments of the Greeks and Romans regarding Mount Atlas at a 
less remote period. The elderProfessor Ideler, who combined a 
profound knowledge of languages with that of astronomy and 
mathematics, was the first to mrow light on this obscure sub- 
ject; and I trust I may be pardoned if I insert the communi- 
cations with which I have been favoured by this enlightened 
observer. 

" The Phoeniciaas ventured at a very early period in the 
world's histcMry to penetrate beyond the Straits of Gibraltar. 
They founded Gades and Tartessus on the Spanish, and Lixus, 
togedier inth many other cities on the Mauritanian coasts of 
the Atlantic Ocean. They sailed northward along these shores 
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to the Caewte ridet, from wlienee ihey obtexDed fin, and to t^ 
Pru6siaR coasts wkere tiicy procured amber fen&d there; 
wixikt 8oiztkwM*d they penetrated as far as Madeira and iAse 
Cape de Yerd Mands. Amongst other regions thej visited ^te 
Ai«hipeIago of the Oanary Isles, where Iheir attention was 
•Rested hy the Peak of TenerifEb, whose great height appears 
to be vwen more oonsideraye than it aetuallj is from the 
eircnmstanee of ^e mountain projecting directly from the 
sea. Through their cok>nies established in Greece, especially 
mider Cadmus in Bceotia, the Greeks were made acquainted 
with the existence of this mountain which soared high above 
the region of clouds, and with the 'Fortunate Islands* on 
which thm mountain was situated, and which were adorned 
with fruFts of all kinds, and particularly with the golden 
orange. By the transmksion of this tradition thnmgh the 
gongs of the bards. Homer became acquainted with these 
Temo4ie regkms, and he speaks of an Atlas to whom all the 
depths of ocean are known, and who bears upon his shoulders 
the great coluimis winch separate from <me another the hea- 
vens and the earth,^ and of the Elysian Flam$, described as 
a wondrousdy beautiful kind in the west."f Hesiod expresses 
himself in a similar manner regarding Atks, whom he repre- 
sents as the neighbour of the Hesperides.J The Elysian 
Plains, which he places at the western Hmits of the earth, he 
terms the ' Islands of the £lessed.'§ Later poets have stiH 
farther embellished these myths of Atlas, the Hesperides, their 
golden apples, and the Islands <^ the ]^essed, which are 
destined to be the abode of good men after death, and have 
ecmnected them with the expeditions of the Tyrian God of 
Conmieree, Melicertes, the Hercules of the Greeks. 

^ The Greeks did not enter into rivalship with the Phoenicians 
and Carthaginians in the art of navigation until a com- 
paratively late period. They indeed visited the shores of the 
Atlantic, but i^ej never appear to have advanced very fer. 
It is doubtful whether they had penetrated as far as the Canary 
Isles and the Peak of Teneriffe; but be this as it may, they 
were aware that Mount Atlas, which their poets had described 

X Theog., v. 517. 
i Op.et Dies, r, 16T. 
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aa a very high mountain situated on the western limits of the 
earth, must be sought on the western coast of Africa. This 
too was the locality assigned to it by their later gec^raphers 
Strabo, Ptolemy, and others. As nowever no mountaia of any 
great elevation was to be met with in the north-west of AMca, 
much perplexity was entertained regarding the actual position 
of Moimt Atlas, which was sought sometimes on the coast, 
sometimes in the interior of the country, and sometimes in the 
vicinity of the Mediterranean, or further southward. In the 
first century of the Christian era, when the armies of Home 
had penetrated to the interior of Mauritania and Numidia, it 
was usual to give the name of Atlas to the mountain chain 
which traverses Afiica from west to east in a parallel direction 
with the Mediterranean. Pliny and Solinus were both, how- 
ever, fully aware that the description of Atlas given by the 
Greek and Roman poets did not apply to this mountain range, 
and they therefore deemed it expedient to transfer the site of 
Moimt Atlas, which they described in picturesque terms, in 
accordance with poetic legends, to the terra incognita of Cen- 
tral Africa. The Atlas of Homer and Hesiod can, therefore, 
be none other than the Peak of Teneriffe, while the Atlas 
of Greek and Roman geographers must be sought in the north 
of Africa.'' 

I wiU only icenture to add the following remarks to the 
learned explanations of Professor Ideler. According to Pliny 
and Solinus, Atlas rises from the midst of a sandy plain 
(e medio arenarum), and its declivity affords pasture to ele- 
phants, which have undoubtedly never been known in Tene- 
riffe. That which we now term Atlas is a long mountain 
ridge. How could the Romans have recognised one isolated 
conical elevation in this moimtain range of Herodotus? May 
the cause not be ascribed to the optical illusion by which 
every moimtain chain, when seen laterally from an oblique 
point of view, appears to be of a narrow and conical form ? I 
have often, when at sea, mistaken long mountain ranges for 
isolated mountains. According to Host, Mount Atlas is 
covered with perpetual snow near Morocco. Its elevation 
must therefore be upwards of 11,500 feet at that particular 
spot. It seems to me very remarkable that the barbarians, 
the ancient Mauritanians, if we are to believe the testimony 
of Pliny, called Mount Atlas Di/ris. This mountain chain 
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is still called by the Arabs Daran^ a word that is almost 
identical in its consonants with Dyris, Homius,* on the 
other hand, thinks that he recognises the term Dyris in the 
word Aycuiyrma, the name applied by the Guanches to the 
PeakofTeneriffe.f 

As our present geological knowledge of the moimtainous 
parts of North Africa, which, however, must be admitted to 
be very limited, does not make us acquainted with any traces 
of volcanic eruptions within historic times, it seems the more 
remarkable that so many indications should be foimd in 
the writings of the Ancients of a belief in the existence of 
such phenomena in the Western Atlas and the contiguous 
west coast of the continent. The streams of fire so often 
mentioned in Hanno's Ship's Journal might indeed have been 
tracks of burning grass, or beacon fires lighted by the wild 
inhabitants of the coasts as a signal to warn each other of 
threatening danger on the first appearance of hostile vessels. 
The high summit of the " Chariot of the Gods," of which 
Hanno speaks (the Qi&v oxvf^)^ ^^J also have had some 
hint reference to the Peak of Teneriffe; but farther on he 
describes a singular configuration of the land. He finds in 
the gulf, near the Western Horn, a large island, in which there 
is a salt lake, which again contains a smaller island. South of 
the Bay of the Gorilla Apes the same conformation is re- 
peated. Does he refer to coral structures, lagoon islands 
(Atolls), and to volcanic crater lakes, in the middle of which a 
conical mountain has been upheaved ? The Triton Lake was not 
in the neighbourhood of the lesser Syrtis, but on the westerm 
shores of 3ie Atlantic.J The lake disappeared in an earth-^ 
quake, which was attended with great fire-eruptions. Dio- 
dorus§ says expressly irv^dg tKtpvTrifiaTa fisydKa. But the most. 
wonderM configuration is ascribed to the hollow Atlas, in a 
passage hitherto but little noticed in one of the philosophical 

* De Originibua Americanorum, p. 196. 

*i* On the connexion of purely mythical ideas and geographical tra- 
ditions, and on the manner in which the Titan Atlas gave occasion to 
the image of a mountain beyond the Pillars of Hercules supporting tha 
heavens, see Letronne, JCssai sur lea Id^es cosmographigues qui se 
raUacherU au nom d' Atlas, in F^russac's Bulletin universel dea 
Sciences, Mars 1831, p. 10. 

t Asie centrcde, t. i., p. 179. 

§ Lib. ill., 53, 55. 
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Dtalexes o£ Maximus Tyrius, a Flatcmic ]^iilo8opher wbo 
lived UL Rome under Commodus. His Atlas is situated " <m 
the continent where the Western Lybians inhabit a projeeting 
peninsula.^ The mountain has a deep semi-circular abyss 
on the side nearest the sea; and its declivities are so steep 
that thej cannot be descended. The abyss is filled with 
trees, and '' one looks down upon their summits and the 
firuits they bear as if one were looking into a well."* The 
description is so minute and graphic t£at it no doubt ^ning 
&om the reoollectbn of some actual view. 

(23) p, 9.—" Tke Mountains of the Moon, Djebd-al-Komrr 

The Mountains of the Moon described by PtoLemy^f «rcX^vi^ 
<M(, form on our older maps a vast unintemq)ted moontam. 
c»£mi, traversing t&e whkole of AMca from east to west. Tht 
existence of these mountains seems certain; but their extent, 
their distance from the equator, and their mean directioBi, 
idll remain problematic&l. I kayo indicated ia another work^ 
tibe manner in which a more intimate aequaiiitance witik 
Indian idioms and tJae ancient Persian or ZetA tea<^es us 
that a part of the geographical nomenclature of Ptolaooj ooii* 
stitutes an historical memorial of the oommeretal relations 
that existed betwe^i the West and the remotest regions of 
Southern Asia and Eastern Africa. The same direction of 
ideas is apparent in relation to a subject tiiat has yerj 
reo^itly become a matter of investigation. It is asked, 
whether the great geographer amd astronomer of Peliudmn 
meiiely meant in the denomination of Mountains of the Moon 
{as in that of '' Isiand of Barley," (Jabadiu, Java) to give the 
<}reek translation of tiie native name «f tiiose mountains; 
whether, as is most probable, El-Istachri, Edrtsi, Ibn-al- 
Yardi, and oth)»r eaiiy Arabian geogn^hers, simj^y trans- 
ferred the Ptolemaic nomenclature into their own language; 
or whether similarity in the sound of the wcard and the manner 
in which it was written misled them ? In the notes to the 
translation of Abd-AUatif's celebrated deseripticm of Egypt« 
my great teacher, Silvestre de Sacy,§ expresdy says, ^iW 

• MaTmrmi Tjriiiu^ viii, 7* «d. Maiklaiid. 
+ Lib. iv., cap. 9. • 

t Cosmos, vol. ii., p. 659. Bohn's ed. 
§ Edition de 1810, pp. 7, 353. 
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name of the mountaiBS regarded by Leo A&icomm as fornix 
ing the sources of the Nile, has geiiei«lly been rendei^ed 
^ Mouatak]^ of the Moon,' and I have adhered to the same 
praotice. I 4o not know whether the AiiJ^s ^origijaAlly bor- 
rowed this denomination from Ptolemy. It may indeed be 
inferred that at the present day they understand the word 
^ in the eem^ of msa»i pronounckig it kamar; I do not think 

however, that such was the practice of the old^ Arabs, who 
pronounced it komr^ as has been proved by MakrizL. AbouU 
leda po^tiv^ly rejects the opinion of those who would adopt 
tiie pronunciation kamar ^ and derive the word frojpsi the ijiame of 
like moon. As, according to the author of Kamous^ the wor^ 
homr^ consid^ed as the plural of ^43!, si^iifies an ob^eet 

ft a greenish or dirty white colour, it would appear that some 
a^^ors have supposed that this mountain derived its name 
from its colour." 

The beamed Reinaud, in his recent excellent translation of 
AbuMeda (t. ii., p. i., pp. 81, 82), regards it as probable that 
jthe Ptolemaic interpretation of t^ name of Mountains of the 
}doosi i^^ cdkiTMua) was that originally adopted hf the 
Arabs. He observes that in the Moschtarek of Yakut, and in 
jQ^-Said, the mountain is written al-Komr, and that Yakut 
irrites in a similar manner the name of the Island of Zendj 
{Zanguebar). The Abyssinian traveller Bd^e, in his learned 
imd critical treatise on the Kile and its tributaries,* endea- 
!POu*« to pjsove that Ptolemy, in his «X^vw h^, merely foU 
lowed the nativie name, for the knowledge pf which he was 
indebted to the fijctensive commercial intercourse which then 
4S3dat^ He says, ^* Ptolemy knew that the Nile rises in the 
mounta^ous district of Moezi, and in the languages which 
are ^qpoken over a great part of Southern Africa (as, for in- 
Ktanoe, in Congo, Monjou, and Mozambique), the word 
m»0u signifies the moon. A large tract of country situated 
Iji tike fiouth-wiest wras called Mono-Mue:d, or Mani-Moezi, t.£., 
tbe land oi the King of Moezi (or Moon-land) ; for in the 
$0iine family of langiiagcs in which frioed or mt^zt signifies 
the mooaa, m(mo or mam signifies a king. Alvarezf spealcs 

* S«9 Jowmi ^ Ike Mo^ i^kogvtispiiMi SotiO^ of I^on^on, vol. 
XJiiw 1847, Rp. 74— ^«. 
t Viaggio neUa Hthio^ (BuhusLq, ¥q1. i, ^ 249). 
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of the * regno di Mauicongo,' or territory of the king of 
Congo." Beke's opponent, Ayrton, seeks the sources of the 
White Nile (Bahr el-Abiad), not as do Amaud, Weme, and 
Beke, near the equator, or south of it (in 31® 22' E. long, 
from Greenwich), but far to the north-east, as does Antoine 
d'Abbadie, in the Godjeb and Gibbe of Eneara (Iniara), 
therefore in the high mountains of Habesch, in 7° 2(y nordi 
lat., and 35® 22' east long, from Greenwich. He is of opinion 
that the Arabs, from a similarity of soimd, may have inter^r 
preted the native name Gamaro, which was applied to the 
Abyssinian mountains lying south-west of Gaka, and in which 
the Godjeb (or White Nile) takes its rise, to signify a moun- 
tain of tiie moon (Djebel al-Kamar); so that Ptolemy himself, 
who was familiar with the intercourse existing between Abys- 
sinia and the Indian Ocean, may have adopted the Semitic 
interpretation, as given by the descendants of the early Arab 
immigrants.* 

The lively interest which has recently been felt in England 
for the discovery of the most southern sources of the Nile in- 
duced the Abyssinian traveller above referred to, (Charles 
Beke) at a recent meeting of the " British Association for the 
advancement of Science," held at Swansea, more fully to 
develope his ideas respecting the connection between the 
Moimtains of the Moon and those of Habesch. " The Abys- 
sinian elevated plain," he says, "generally above 8000 feet 
high, extends towards the south to nearly 9° or 10° north lati- 
tude. The eastern declivity of the highlands has, to the in- 
habitants of the coast, the appearance of a mountain chain. 
The plateau, which diminishes considerably in height towards 
its southern extremity, passes into the Mountains of the Moon, 
which run not east and west, but parallel to the coast, or 
from N.N.E. to S.S.W., extending from 10° north to 6"* 
south latitude. The sources of the White Nile are situated 
in the Mono-Moezi country,, probably in 2° 30' south 
latitude, not far from where ihe liver Sabaki, on the eastern 
side of the Moimtains of the Moon, falls into the Indian Ocean, 
near Melindeh, north of Mombaza. Last autumn (1847), 
the two Abyssinian missionaries Bebmann and Dr. Erapf 

* Oompare Ayrton, in the Journal qf the Royal Oeog, Soc, voL 
xviii., 1848, pp. 63, 65, 69—63, with Feid. Weme'B instnictive Exped, 
mr Entd, dtr NU-QwUen, 1848, b. 634— 556. 
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were still on the coast of Mombaza. They have established 
in the vicinity, among the Wakamba tribe, a missionary 
station, called Rabbay Empie, which seems likely to be very 
useful for geographical discoveries. Families of the Wakamba 
tribe have advanced westward five or six himdred miles into 
the interior of the country, as far as the upper course of the 
river Lusidji, the great lake Nyassi or Zambeze (5° south 
lat. ?), and the vicinal sources of the Nile. The expedition 
to these sources, which Friedrich BiaUoblotzky, of Hanover, 
is preparing to undertake" (by the advice of Beke), "is to 
start from Mombaza. The Nile coming from ^e west 
referred to by the ancients is probably the Bahr-el-Ghazal, or 
Xeilah, which falls into the Nile in 9° north lat., above the 
mouth of the Godjeb or Sobat." 

Bussegger's scientific expedition — undertaken in 1837 and 
1838j in consequence of Mehemed Ali's eager desire to parti- 
cipate in the gold washings of Fazokl on the Blue (Green) 
Nile, Bahr el- Azrek — has rendered the existence of a Mountain 
of the Moon very doubtful. The Blue Nile, the Astapus of 
Ptolemy, rising from Lake Coloe (now called Lake Tzana), 
winds through the colossal Abyssinian range of mountains; 
while to the south-west there appears a fer extended tract of 
low land. The three exploring expeditions which the 
Egjrptian Government sent from Chartum to the confluence 
of the Blue and the White Nile (the first under the command 
of Selim Bimbaschi, in November, 1839; the next, which 
was attended by the French engineers Amaud, Sabatier, and 
Thibaut, in the autumn of 1840; and the third, in the month 
of August, 1841), first removed some of the obscurity which 
had hitherto shrouded our knowledge of the high mountains, 
which between the parallels of 6° — 4°, and probably still further 
43outhward, extend first from west to east, and subsequently 
from north-west to south-east, towards the left bank of the 
Bahr-el-Abiad. The second of Mehemet Ali's expeditions first 
saw the mountain chain, according to Weme's account, in 
IV 20' north lat., where Gebel Abul and Gebel Kutak rise to 
the height of 3623 feet. The high land continued to approach 
the river more to the south from 4° 45' north lat. to the 
parallel of the Island of Tchenker in 4° 4', near the point at 
which terminated the expedition commanded by Selim and 
Feizulla Efiendi. The shallow river breaks its way through 
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1^ tocks, cttid separate mountams again rise in the land of 
Ban to the height of more than 3200 feet. These are pro- 
bably a part of the Mountains of the Moon, as they are g^rvBH 
ki our most recent maps, although they are not corered t^th 
perpetual «aow, .as asserted by Ptolemy.* The line of per- 
petual snoir wot^ assuredly not be found in these paralleh9( 
oi latitude below an elevation of nearly 15,500 feet above the 
sea's level. It is not improbable that Ptolemy extended the 
knowle^e he Bcray have possessed of the high mountains of 
Habesch, near Upper Egypt and the Red Sea, to the eotctttiy 
of the soarces erf the White Nile. In Godjam, Kaflfe, Miecha, 
and Sami, the Abyssinian mountains rise from 10,000 to 
nearly 15,000 feet, as we learn from exact mea«aremeiits; 
(not according to those of Bruce, who gives to Chartum an 
elevation of 5041 feet, instead of the tfoe height, 1524 feet!) 
RUppell, who ranks amongst the most accurate observers of 
the present day, found Abba Jarat (in 13* lO' north hit.} 
only 70 feet below the elevation of Mont Blancf TIk; same 
observer states that a plain, devated 13,940 feet above the 
Bed Sea, was barely covered wiUi a tfeik laiycr of freshly 
MLeh. snow.} The c^brated mseription of AAdis, which, 
according to Niebuhr, is of somewhat later lisEtt than the age 
of Juba and Augustus, speaks of " Abyssinian snow tlSt 
reaches to ^ knee," and aflRnds, I believe, the most ancknt 
i^ecord in antiquity of snow within the tropics,^ as the Paro- 
panisus is 12° lat. north of that Hmit. 

Zimmermann's map of the district of the TJp^r Nile shows 
^le dividing line where the basin of the great river tcmd-. 
nates in ishe south-east, and which separates it from the 
domain of the rivert bekmging to the Indian Ocean, viz. ; 
from the Boara whieh empties itself north of Magadoxo ; from 
the Teb on 1^ amber coast of Ogda; from the Goschop 
whose abundant waters are derived from the confluence of the 
Qibu and the Zebi, and wHeh must be distinguished from the 
Godjeb, rendered celebrated since 1839 by Antoine d' Abba- 
die, Beke, and the Missionary Krapf. In a letter to Carl 
Bitter I hailed witiL the most lively joy the appearance erf the 

* Lib. iv., cap. 9. 

t See RUppeU, JReise in Ahyssinien, bd. i., a. 414; bd. ii, g. 44ft» 

t Humboldt, Asie ccntrcde, t ill, p. 272. 

I Op. city t. iil., p. 235. 
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eombmed results of the recent travsds of Beke, Kaqd, '. 
hergy RusBegger, Riai^l, Abbadie, and Weme, as aUslty and 
comprehensiTelj broi^bt together in 1843 hf ZnnmenBanA. 
^ K a prolonged span of life," I wrote to him, ** bring withit 
many inconveniences to the individual himself^ ssid some to 
those about him, it yields a axDQpensation in the mental enjoy- 
ment, afiforded by eomparii^ the earlier state of o«r knowle^o 
^th its more recent condition, and of seeing the growth i^ 
development of many branches of science that had Icng con- 
tinued torpd, or whose actual fruits hypcflcritkanm may even 
have attempted to set aside. This genud «njo3nnent hm from 
time to time fallen to our lot in our gec^raf^bical studies, and 
xaore especially in reference to those portkms of whicdi w« 
could hitherto only speak with a certain timid heskatkm. 
The internal configuration and articulaticm of a oontiiMWt 
depends in its leading characters on several plastic zciatioBa 
whidb are usually amot^ the latest to be ehuddated. A mtm 
and excellent woik of our friend, Cail Zhnmermami, on the 
district of the Upper Nile and of the eastern portions of 
Central AMca, has made me more vividly sensible of these 
considerations. This new map indicates, in the eleaifest man- 
ner, by means of a special mode ^ shading, all that still 
remains unknown, and all that by the courage and per- 
severance of travellers of all naticms (among which our owm 
cotmtrymen happily play an important part), has already 
been disclosed to us. We may regard it as ah^ im- 
portant and useful that t^ actual condition of our know- 
ledge, should, at di^Eerent periods, be graj^cally represented 
by men well acquainted with the existing and often widely 
scattered materials of knowledge, and who not meraly de- 
lineate and compile, but who know how to comparo, seleot, 
and, where it is practicable, test the routes of travellers hf 
astronomical determinations of place. Those who Inve con- 
tributed as much to the general stock of knowledge as you 
have done, have indeed an especial right to expect much, since 
their combinations have greatly increased the number of con- 
necting points; yet I scarcely thmk that when, in the year 
1822, you executed your great work <m Africa, you oouUL 
have anticipated so many additkms as we have received." It 
must be admitted that, in some cases, we have only acquired 
a loiowledge of rivers, their direction, their tomohes, and 
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their numerous syiion3rme8 according to various languages 
and dialects; but the courses of rivers indicate the configura- 
tion of the surface of the earth, and exert a threefold influence ; 
they promote vegetation, facilitate general intercourse, and are 
pregnant with the future destiny of man. 

The northern course of the White Nile, and the south- 
eastern course of the great Gbschop, show that both rivers 
are separated by an elevation of the surface of the earth; 
althoi^ we are as yet but imperfectly acquainted with the 
manner in which such an elevation is connected with the 
highlands of Habesch, or how it may be prolonged in a 
southerly direction beyond the equator. Probably, and this 
is also the opinion of my Mend Carl Ritter, the Lupata 
Moimtains, which, according to the excellent Wilhelm Peters, 
extend to 26® south lat., are connected by means of the 
Mountains of the Moon with this northern swelling of the 
earth's surface (the Abyssinian Highlands) . Lupata^ according 
to the last-named African traveller, signifies, in the language 
of Tette, closed^ when used as an adjective. This mountain- 
range which is only intersected by some few rivers would thus 
be file closed or barred. " The Lupata chain of the Portuguese 
writers," says Peters, "is situated about 90 leagues from the 
mouth of the Zambeze, and has an elevation of little more than 
2000 feet. This mural chain has a direction due north and 
south, although it firequently deflects to the east or the west. 
It is sometimes interrupted by plains. Along the coast of 
Zanzibar the traders in the interior appear to be acquainted 
with this long, but not very high range, which extends 
between 6° and 26** south lat. to the Factory of Lourenzo- 
Marques on the Rio de Espirito Santo (in the Delagoa Bay of 
the English). The further the Lupata chain extends to the 
south, file nearer it approaches the coast, until at Lourenzo- 
Marques it is only 15 leagues distant from it." 

(24) p. 10 — " The consequence of the great rotatory movement 
of the watersJ^ 

The waters of the northern part of the Atlantic between 
Europe, Northern Africa, and the New Continent, are agitated 
by a continually recurring gjrratory movement. Under the 
tropics the general current to which the term rotation-stream 
might appropriately be given in consideration of the cause 
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from which it arises, moves, as is well known, like the trade 
wind from east to west. It accelerates the navigation of 
vessels sailing from the Canary Isles to South America; while 
it is nearly impossible to pursue a straight course against the 
current from Carthagena de Indias to Cumana. This bend 
to the west, attributed to the trade winds, is accelerated in 
tiie Caribbean Sea by a much stronger movement, which 
originates in a very remote cause, discovered as early as 1560 
by Sir Humphrey Gilbert,* and confirmed in 1832 by Ren- 
nell. The Mozambique current, flowing from north to south 
between Madagascar and the eastern coast of Africa, sets on 
the Lagullas Bank, and bends to the north of it round the 
southern point of Africa. After advancing with much violence 
along the western coast of Africa beyond the equator to the 
island of St. Thomas, it gives a north-westerly direction to a 
portion of the waters of the South Atlantic, causing them to 
strike Cape St. Augustin, and follow the shores of Guiana 
beyond t^e mouth of the Orinoco, the Boca del Drago, and 
Ae coast of Paria.t The New Continent from the Isthmus of 
Panama to the northern part of Mexico forms a dam or barrier 
against the movements of the sea. Owing to this obstruc- 
tion the current is necessarily deflected in a northerly direc- 
tion at Veragua, and made to follow the sinuosities of the 
coast-line from Costa Rica, Mosquitos, Campeche, and 
Tabasco. The waters which enter the Mexican Gulf between 
^pe Catoche of Yucatan, and Cape San Antonio de Cuba, 
force their way back into the open ocean north of the Straits 
of Bahama, after they have been agitated by a great rota- 
tory movement between Vera Cruz, Tamiagna, the mouth of 
the Rio Bravo del Norte, and the Mississippi. Here they 
form a warm, rapid current, known to mariners as the Gxif 
^tream^ which deflects in a diagonal direction further and 
^^^er from the shores of North America. Ships bound for 
ji^s coast from Europe, and uncertain of their geographical 
longitude, are enabled by this oblique direction of the current 
to i^gulate their course as soon as they reach the Gulf Stream 
oy observations of latitude only. The bearings of this 
current were first accurately determined by Fracilin, Wil- 
'iMns, and Pownall. 

* Haklnyt, Voyages, vol. ill. p. 14. 

T Eennell, Investigation of Hie Currents of (he Atlantic Ocean, 
^2, pp. 96, 136. 
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From the parallel of 41® north lat this stream of warm waAer 
follows an easterly direetioQ, gradually diminishing in rap&ditj 
•8 it increases in breadth. It almost touches the sonthera 
edge of the Great Newfimndland Bank, wh^re I fooBd the 
greatest amoimt of difference between the temperature of 
lie waters of the Gulf Stream and those exposed to the 
eooHng action of the banks. Before the warm current reaches 
the Western Azores it separates into two branches, one «f 
which tUTDS at certain seasons of the year towards Ireland and 
Norway, while the other flow^ in the directioa of the Canary 
Iflies and the western eoast <^ Northern Africa. 

The course <^ this Atlantic current, i^ch I have described 
more fully in the first yolume of my travels in the regions of 
tiie tropes, affords an explanation of the mauBer in whi^ 
notwithstanding the action of the trade winds^ stems of the 
South American and West Indkn dicotyledont have bees 
fotmd on the coasts of the Canary Islands. I made many 
observations on the temperature of the Gulf Stream in the 
Tidnity of the Newfoundland Bank. This current bears the 
warmer water of lower latitudes with great rapic^ty mto more 
northern regions. The tem^rature of the stream is therefore 
from about 4®| to T Fahr. higher than that of the contigucna 
and unmoved water which constitutes the diore as it were of 
the warm oceanic corrent. 

The flying-fidi of the equinoctial zone {EsbooHus voUtam8\ 
is borne by its predilection for the warmth ef to water 
of the Gulf Stream £ur to the north of the temperate nme. 
Floating sea-weed {Fucus nat(ms\ chiefly taken up by 
the stream in the Mexican Gulf, makes it easy for the 
navigator to recognize when he has entered the Gulf 
Stream, whilst the position of the brandies of tiie sea- 
weed indicate the direction of the current. The mainmast cf 
the English ship of war, the Tilbury, which was destroyed 
by fire in the seven years' war on the coasts of Saast 
Domingo, was carried by the Ghilf Stream to the mniiiem 
ooasts of Scotland: and casks filled with palm-oil, the remains of 
the cargo of an Engli^ ship wredced on a rode off Cape Lopes 
in Africa, were in &e manner carried to Scotland, afbn: having 
twice traversed the Atlantic Ocean, once . fi?om east to west 
between 2® and 12* north lat., following the course of the 
equinoctial current, and once from, west to east between 45® 
and ^b"" north lat. by help of the Gulf Stream. Bennelly in 
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lh^ woTk ^tmdy referred to, p. 347, rdated the Toya^t of 
$L botlife incfkifliBg a written pi^>er wUck had been thrown 
frmft tiie EugH^ skip Newcastle in 38'' 62! north kt., and 
%&" 58' west kfsg^ on the 2<Hh of January, 1819, and which 
was first seen on the 2iid of June, 1820, at the Hoeees in the 
north-weflt of Ireland, near the Idand of Arran. ShostljheSorm 
my arrival at Teneriflfe a stem of South Anericaa cedar-wood 
{Cednia odartOa), tiiiddy o&rered with Edbens, was cast 
tt^ore near the haiiKmr of Santsa C^xtz* — 

The e^cta of ^ Gulf Stream in atrandiag on the Acoreaa 
Iskmidft of Fayal, Fkn'es, attd CcMrvo, bemboM, artificially oat 
pieces of wood, trunks of an Tcmknown species of pine from 
Mexico or the West Indies, bsoA, c(»rpse8 of men of a pecuHar 
race, hatii^ very broad faces, hare mainfy contributed to the 
discovery of Ameriea, as ^ley confizined Ck>lumbu8 in his belief 
ei the existeBce of Asiatic comi^ries and ifdands situated in the 
west. The great ^sco^arer even heard from a settler on the 
Ci^ de k y erga in the Azores ^ that persons in sailmg wes^ 
waid had met wkh covered barks, which were Bsaaaged by 
men of Ibreign appearance, and a|^ared to be cMtstructed in 
such a nuumer that ^ey oould not sink, aknadia* con com 
movedka f«tf nmtea m hmden^ Th«« are wcU autbentieated 
proofii, however much the facts may have been ealled ia 
qnesti<»ft, that natives of America (probably Esquimaux froia 
Greenland or Labrador), were carried by currents or streama 
from the north-west to our own continent. James Wallace* 
relates that in the year 1682 a Greenlander in his canoe was 
seen on the southern extremity of the Island of £da by aaany 
persons, who could not, howevo', succeed in reaching him. 
In 1664 a Greaikwl i^enaan a|^»6ared near the Isknd of 
Westram. In the <^mrdi at Burnt there was suspended an 
Esquimaux boat, which had been driven on shore by eorrenta 
and storms. The inhabitants of the Orkneys call the Green- , 
landers who have appeared amimgst them Fimmtevk* -^ 

In Cardinal Bembo's History cf Venice I find it stated, that 
in the year 1508 a small boat, manned by seven persons of a 
foreign aspect, was captured near the English coast by a 
French ship. The description given of them applies perfectly^ 
to the form of the Esquimaux {homime% erant septem medioeri 
stuiwa, colore uuhoheeuro, lato etpatente vnliu, cicatriceque una 
* Account of the Islands of Orkney (1700), p. «K 
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violacea signato). No one understood their language. Their 
clothing was made of fish skins sewn together. On their 
heads they wore coronam e culmo pictam^ septem quasi auricuMs 
intextam. They ate raw flesh, and drank blood as we would 
wine. Six of these men perished during the voyage, and the 
seventh, a youth, was presented to the King of France, who 
was then at Orleans.* 

The appearance of men called Indians on the coasts of 
Germany under the Othos and Frederic Barbarossa in the tenth 
and twelfth centuries, and as Cornelius Nepos (in his Frag- 
ments)^^ Pomponius Mela,J and Pliny§ relate, when Quintus 
Metellus Celer was Proconsul in Gaul, may be explained by 
similar effects of oceanic currents and by the long continuance 
of north-westerly winds. A king of liie Boii, or, as others 
say, of the Suevi, gave these stranded dark-coloured men to 
Metellus Celer. Gomara|| regards these Indian subjects of 
the King of the Boii as natives of Labrador. He writes, Si 
ya nofuesen de Tierra del Labrador , y los iuviesen losJRomanos 
por Indianos enyanados en el color. It may be inferred that 
the appearance of Esquimaux on the northern shores of 
Europe was more frequent in earlier times, for we learn from 
the investigations of Kask and Finn Magnusen, that this race 
had spread in the eleventh and twelfth century in considerable 
numbers, under the name of Skralingers, from Labrador as far 
south as the Good Vinland, i.e, the shore of Massachussets and 
Connecticut.^ 

As the winter cold of the most northern part of Scandinavia 
is ameliorated by the action of the Gulf Stream, which 
carries American tropical fruits (as cocoa-nuts, seeds of 
Mimosa scandens and Anacardium occidentale) beyond 62° 
north lat. ; so also Iceland enjoys from time to time the genial 
influence of the diffusion of the warm waters of the Gulf 
Stream far to the northward. The sea coasts of Iceland, like 
those of the Faroe Isles, receive a large number of trunks of 

* Bembo, HistoruE Venetoi, ed. 1718, lib. vii. p. 267. 
t Ed. Van. Staveren, cur. Bardili, t. ii. 1820, p. 356. 
i Lib. iii, cap. 5, § 8. 
§ Mist. Nat. ii. 67. 

11 Hiatoria Oen. de las Indias. Saragossa, 1558, fol. vii. 
IT See Cosmos, vol. ii. p. 604 (Bohn's ed.) and Examen critique de 
VHiat. de la O4ographie, t. ii. pp. 247 — 278. 
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trees, driyen thither from America; and this drift-wood, 
which formeriy came in greater abimdance, was used for the 
purposes of building, and cut into boards and laths. The 
fruits of tropical plants collected on the Icelandic shores, 
especially between Raufarhaven and Vapnafiord, show that 
the movement of the water is from a southerly direction.* 

(25) p. 10. — ''Lecidea and other Lichens.'* 

In northern regions, the absence of plants is compensated 
for by the covering of Bceomyces rosetts, Cenomyce rangiferu 
nus, Lecidea muscorum, Lectdea tcmadophila, and other crjrp- 
togamia which are spread over the earth, and which may 
be said to prepare the way for the growth of grasses and other 
herbaceous plants. In the tropical world, where mosses and 
lichens are only observed to abound in shady places, some 
few oily plants supply the place of the lowly lichen. 

(26) p. 11. — '' The Care of Animals yielding milk, — Ruins of 
the Aztek fortress** 

The two oxen already named. Bos americanus and Bos 
moschatus^ are peculiar to the northern part of the American 
continent. But the natives— 

Qiieis negue mos, negue cuUua erat, necjungere tauros 

Virg. Mn. I 816. 

drank the fresh blood, and not the milk, of these animals. 
Some few exceptions have indeed been met with, but j^nly 
among tribes who at the same time cultivated maize. f^I have 
already observed that Gomara speaks of a people in the 
north-west of Mexico who possessed herds of tame bisons, 
and derived their clothing, food, and drink from these 
animals. This drink was probably the blood,f for, as I have 
frequently remarked, a dislike of milk, or at least the absence 
of its use, appears before the arrival of Europeans to have 
been common to all the natives of the New Continent, as well 
as to the inhabitants of China and Cochin China, notwith- 
standing their great vicinity to true pastoral tribes. The 
herds of tame lamas which were found in the highlands of 
Quito, Peru, and Chili, belonged to a settled and agricultural 

* Sartorius von Waltershauaeii, Physischrgeographische JShizze von 
Idand, 1847, b. 22—85. 
t Preacotli Conquest of Mexico, vol iii. p. 416. 
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popaktieiu Pedro de Ciega de X^eon* seems to imfdj, 
alihou^bi Msuredly^M ft vezy rare exeeptkm to the genem 
Bftode ^ li£e, that Iukom were employed on the Peravian momi*' 
tam plain of CaUao ibr drawing the plough-f Ploughing was, 
howev^, generally eondueted in Peru by mem only4 Barton 
has made it appear pix>bable that the American bu£Bdo had 
from an early period been reared among some West Canada 
tribes on aoeount «f its fledi and hide.§ In Peru and Quito 
the lama is aowbere found in its ongisal wilid condition. 
Aeeordt^ to the statements aaads to me by the natives, the 
lamas on the western declivity <^ the Obuahoiazo became 
wild at the time when Liean. the anoient residence of the 
fn&ezfi of Quito^ was laid in ai^ies. In Central Peru, in the 
Cc|a de k MontaiiA, eatUie have in like maimer become 
eoH^let^y wild; a small but daiiu^ race that often attacks 
the Indians. The nati^^ies eall tl^m ^' Yaeas del Monte ** 
or"Vacas Cimarronas."|| Cuvier's assertion that the lama 
had descended from the guanaco, still in a wild state, which 
had unfortunately been extensively propagated by the admir- 
al^ obsenror, Mey^i,^ has now be^i completely refuted \)y 
Tsehudi. 

The Lama, the Pace or Alpaea, and Oxe Guanaco a£e three 
originally distinct epecies of animals.^* The Guanaoo (Hua- 
nacn in the Qquichua language) is the largest of the three, 
and the Alpaca, measured from the ground to the crown of 
the head, the smallest. The Lama is next to the Guanaco in 
height. Herds of Llamas, when as numerous as I have seen 
them on the elevated plateaux between Quito and Biobamba, 
are a^eat ornament to the landscape. The Moromoro of Chili 
^)pears to be a mere variety of the lama. The different species 
dr camel-like sheep foimd still wild at elevations of from 13,000 
to upwards of 16,000 feet above the level of the sea, are the 
Vicufia, the Guanaco, and the Alpaca; of these the two latter 
species are also Ibund tame, although this is but rarely the 

♦ Ounmim M Pem, fieviUa, 1558, cap. 110, p. 204. 
•f See Gay, Zodogia de Ckiii, Mamf/eros, 1847, p. 154. 
t Bee the Inca Gareilaso, Commentarioe realea, P. 1, Ub. r. cap. ^, 
p. 188; and Pteseott, Hist, of the Conquest of Peru, 1847, vol. i p. 188. 
f Frctgments of the Nat. Hist, of Penmylvcmia, P. 1, p. 4. 
Jt Tsohudi, /"ottfMi Perwma, & 256. 
IT Peise um die Erde^ th. iii. a. 64. 
♦* Tsehudi, s. 228v 28^ 
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ease with ihB Guaaaoo. Th« aipaea ^oes not hear a ynarm, 
fiimaAe as well as the lama. Since the introductkm of ikd 
mcse ns^d horse^ mule, and a» (the latter of which esJiifoits 
great animation and beauty in tropical regions), the lama and 
alpaca have been less generally rOared and employed as beasts 
of burden in the mining districts. But their wool, which 
fanes so mudi m fineness, is still an important braneh of 
i&dufitry among the iaJi^bttants of ^e nMMmtaiiis. In Ou£ 
ihe wild aikdl the tame guaaaeo are distinguished by ^ped«l 
zkames, the fbroaer being called ^Luan" aad the latter 
''CiiQihueque. " The wide dissemination of the wild Goanaeos 
fioDOL the P^iiYian Cordilleras to Tierra del Fuego, sometimes 
in herds of S0O heads of cattle, has been £teilitated by 1^ 
circumstance that these animals can swim with great facdity 
kom. whad to ii^nd, and are not ^arelbre impeded in their 
passage across the Patagonaan d&a&ftels or fiOTds."*^ 

Stomih of the river Gyia, whi^ toget^r with Ae Bso 
Colorado pours itself into the CalifiDniiatB Gulf (Mar de Cortes), 
lie in H&e midst of the dreary steppe the mystarious ruins 
of the Aztdk Pakee, called by die Spaniards ** bs Casas 
Grandes." Wb^, about the year Um, the Azteks first 
appeared ia Anahuac, haTing migrated from the unknown 
land of Aztkn, they remained lor a tkne on the borders of 
the OjisL -n^er, llie Franciscan monks, Garoes and Font, 
who saw the ^ Casas Grandes^' in 1773, are the last traTellers 
wtto have visited ^lese remains. Acoor^Ung to their state- 
meaai, the ruins extended orer an area exceeding sixteen square 
miles. The whok plain was coTcred with the hrsken frag- 
■wots Gi ingeniously painted earthenware Tessels. The 
principal pslaoe, if ^he word can be appHed to a house 
fbnaaed of unbamt diay, is 447 feet in length wad 277 feet in 
hreaatLf 

The Taye of CaKi>mia, a delineation of which is given 
by tfce Padre Venegas, appears to differ hut ineeesiderably 
from the Otm musimon of the Old Cositin^s^. The same 
aaiaxkal has also been seen in the Stosty Moimtains near 
libe souree of the River oi Peace, and differs entirely from 

* See the pleasing descriptions in Darwin's Journal, 1845, p. 66, 
t See a nare work printed at Meuco, in 1792, and esLiiilea Cronica 
serdfica y ApostdUca del Colegio de Propaganda Fide da la Soma 
Cruz de Queritaro, por Fray Juan Domingo ArridTita. 
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the small white and black spotted goat-like animal found on 
the Missouri and Arkansas. The sjmonyme of Antilope 
fureifer, A. tememazama, (Smith,) and Ovis montana is still 
very nncertain. 

(27) p. 11. — " The culture of farinaceous grasses,^* 

The original habitat of the farinaceous grasses, like that of 
the domestic animals which have followed man since his 
earliest migrations, is shrouded in obscurity. Jacob Qrinim 
has ingeniously derived the German name for com, Getraide, 
from &e old German "gitragidi," "getregede." ''It is as it 
were the tame fruit {fruges^ frumentum) that has fiEdlen into 
the hands of man, as we speak of tame animals in opposition 
to those that are wild.*'* 

'' It is a most striking &ct that on one half of our planet 
there should be nations who are wholly unacquainted with the 
use of milk and of the meal yielded by narrow-eared grasses, 
(HordeacetB and Avenacete) whilst in the other hemisphere 
nations may be found in aJmost every region who cultivate 
cereals and rear milch cattle. The culture of different cereals^ 
is common to both hemispheres; but while in the New Conti- 
nent we meet with only one species, maize, which is cultivated 
from 52° north to 46° south lat., we find that in the Old World 
the fruits of Ceres, (wheat, barley, spelt, and oats,) have been 
everywhere cultivated from the earliest ages recorded in history. 
The belief that wheat grew tvUd in the Leontine plains as well 
as in other parts of Sicily was common to several ancient 
nations, and is mentioned as early as Diodorus Siculus.f 
Cereals were also found in the alpine meadow of Enna. 
Diodorus says expressly, " The inhabitants of the Atlantis 
were unacquainted with the fruits of Ceres^ owing to their 
having separated from the rest of mankind before those fruits 
were made known to mortals." Sprengel has collected 
several interesting facts from which he is led to conjecture 
that the greater number of our European cereals originally 
grew wild in Northern Persia and India. He supposes for in- 
stance that summer wheat was indigenous in the land of the 
Musicani, a province of Northern India ; J barley, antiquissi- 

* Jacob Grimm, Oesch. der Deutachen Sprache, 1848, Ul i a. 62. 
t lib. V. pp. 199, 232. Weasel. 
t Strabo, xv. 1017. 
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mum Jrumentum, as Pliny terms it, and which was also the 
only cereal known to the Guansches of the Canaries, originated, 
according to Moses of Chorene,* on the banks of the Araxes 
or Kur in Geoi^ia, and according to Marco Polo in Balascham, 
in Northern India;! ^^^ fS^t originated in Hamadan. 

My intelligent Mend and teacher, Link, has however shown 
in a comprehensive and critical treati8e,| that these passaees 
are open to much doubt. In a former essay of my own,§ I 
expressed doubts regarding the existence of wild cereals in 
Asia, and considered them to have become wild. Reinhold 
Forster, who before his voyage with Captain Cook made an 
expedition for purposes of natural history into the south of 
Russia by order of the Empress Catherine, reported that the 
two-lined summer barley {Hordeum distichon) grew wild 
near the confluence of the Samara and the Volga. At the 
end of September in the year 1829, Ehrenberg and myself 
also herborised on the Samara, during our journey from 
Orenbui-g and Uralsk to Saratow and the Caspian Sea. The 
quantity of wheat and rye plants growing wild on imcultivated 
ground in this district was certainly very remarkable; but 
the plants did not appear to us to differ from the ordinary 
kinds. Ehrenberg received from M. Carelin a species of rye, 
SecaU fragile y that had been gathered on the Kirghis Steppe, 
and which Marshal Bieberstein for some time conjectured to 
be the mother plant of our cultivated rye, SecaU cereale, 
Michaux^s herbarium does not show (according to Achill 
Bichard^s testimony), that Spelt {TriHcum spelta) grows wild 
at Hamadan in Persia, as Olivier and Michaux have been sup- 
posed to maintain. More confidence is due to the recent 
accounts obtained through the imwearied zeal of the intelligent 
traveller. Professor Carl Koch. He found a large quantity 
of rye (Secale cereale var, /3, pectinata) in the Pontic Moim- 
tains, at heights of more than 5000 or 6000 feet above the 
level of the sea, on spots where this species of grain had 
not within the memory of the inhabitants been previously 
cultivated. "Its appearance here is the more important," 
he remarks, "because with us this grain never propagates 

* Qeogr. Armen., ed. Whiaton, 1786, p. 860. 

+ Bamusio, vol. ii p. 10. 

t Abhandl der Berl. Akad. 1816, b. 128. 

§ Essai sur la Oiographie d€9 FUmtcn, 1805, p. 28. 
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kfelf i^Miiitaneouidy." Koch collected in the Sdiirwan part 
of the CSaucasas a kind of grain whieh he calls HortUtsm 
ipontanewn, and regards as tiie originally wild Hordeum 
MocrUon. (Linn.)* 

A negro daTe of the great Cortes was the first ^o cultiva- 
ted wh^t in New Spam, fix>in three seeds which he found 
amoi^st some rice brought from Spain for tke use of the 
tBOops. In the Francisean convent at Quito I saw, pre- 
served as a relic, the eartiien vessel whidi had contamed 
tiie first wheat sowed in Quito by the Francisean monk. 
Fray Jodoeo Eixi de Gante, a native of Ghent in Flanders. 
Hie first crop was raised in front of the convent, on tiie 
*' Plasuela de S. Fraocisoo,*' after the wood which then ex- 
tended from the foot of the Volcano of Pichineha had beeo 
cleared. The monks, whom I frequently visited during my 
stay at Quito, begged me to explain the inscription on the 
eup, which according to their conjecture o<mtained some 
hidden allusion to wheat. On examining the vessel, I read 
^ in old German the words ^ Let him ifho drinks frt>m me, 
ne*er forget his God." This old German drinking cup exdted 
in me feelings of veneraticm! Would that everjrwhere in the 
New Continent the names of those were preserved who, 
instead of devastating the soil by bloody conquests, confided 
to it the first fruits ai Ceres ! Tliere are " fewer examples (rf 
a general affinity of names in terms relating to the different 
species of com and objects of agriculture than to liie rearing 
of cattle. Herdsmen when they migrated to other regi<Mis 
had still much in common, while the subsequent cultivators of 
the soil had to invent special words. But the fact that in 
comparison with the Sanscrit, Bomans and Greeks seem to 
stand on the same footing with Germans and Slavonians, 
speaks in favour of the very early contemporaneous emigr»- 
lion of the two latter. Yet the Indian ^tM» {frumentwn 
hordeum\ when compared with the Lithuanianyatoat, and tiie 
Finnish jytoa, afiEbrds a striking exeeptioa."f 

(28) p. Ih-^^* Prefernng to keep within a cooler climcUe.*\ 

Throughout the whole of Mexico and Peru we find the 
trace of human civilisation confined to the elevated table- 

* Carl Koch, BeUrdge zur Flora des OrienU. Heft. 1, s. 189, 142. 
+ Jacob Grimm, <?cfc*. der deut8<:hen 8pra^, th. i. s, 69. 
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knds. We saw the ruins of palaces and baths <m the aides 
of the Andes, at an eleyation of from 10,230 to 11,510 feet. 
N^Noe but northan tribes migrating from the north towards 
the equatOi. coold have remained from preference in snch a 
fiKmat.fi. 

(29) p. 12. — ^^The history of the peopling ofJapan:^ 

I believe I haye sucoeeded in showing, in my work on 
tJie monuments of the American primitiTe races,* by an 
eacamination of the Mexican and Thibetian-Japanese calen- 
dars, by a correct determination of the position of the Scanidle 
Pyramids, and by the ancient myths which record four 
zeY<^utions of the world and the dispersion of mankind 
afier a great deluge, that the western nations of the New 
Ceatinent maintained relations of intercourse with those of 
Xastern Asia, Icmg before the arrival of the Spaniards. 
These observations have derived additional weight, since the 
ai^pearance of my work, from the facts recently published in 
J&i^land, France, and the United States, regarding the 
femarkable pieces of sculpture carved in the Lidian style, 
which have been discovered in the ruins of Guatimala and 
Tucatan.f The ancient architectural remains found in the 
peninsula of Yucatan testify more than those of Palenque, to 
an astonishing degree of civilization. They are situated 
between Valkdolid, Merida, and Campeche, chiefly in 
the western portion of the country. But the monuments 
on the island of Cozumel, (properly Cuzamil,) east of Yuca- 
tan, were the first which were seen by the Spaniards in 
the expedition of Juan de Grijalva in 1518, and in that of 
Cortes in 1519. Their discovery tended to diffuse throughout 
Europe an exalted idea of the advanced conditicm of ancient 

* Vuea dee CordiU^rea et Monuments det peuples indigenes de 
PAnUrique, 2 tomes. 

f Compare the woik <^ D. Antonio del "Bio, entitled Description ef 
Ike Rvina of on Arusient City discovered near Palenque, 1822, trans- 
Uted from the orig. manuscr. report by Cabreni, p. 9, tab. 12 — 14 
(Bio*8 researches were made in the year 1787); with Stephens, Incidents 
ef Trwoel in Tv^atan, 1843, vol. L pp. 391, 429—434, and voL ii. 
TO. 21, 64, 56, 317, 823; with the magnificent work of Cathenrood, 
Views qf Ancient Monuments in Central America, Chiapas, and 
Tueatan, 1844; and lastly with Fresoott^ The Congy>est qf Mexico, 
voL iii. Append, p. 360. 
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Mexican cirilization. The most important ruins of tne 
peninsula of Yucatan (unfortimately not yet thoroughly 
measured and drawn by architects) are those of the " Casa 
del Gobemador " of Uxmal, the Teocallis and vaulted con- 
structions at Eabah, the ruins of Labnan with its domed 
pillars, those of Zayi which exhibit columns of an order of 
architecture nearly approaching the Doric, and those of Chiche 
with lai^ ornamented pilasters. An old manuscript written 
in the Maya language by a Christian Indian, which is still in 
the hands of the " Gefe politico" of Pete, Don Juan Rio Perez, 
gives the different epochs {Katunes of 52 years) at which the 
Toltecs settled in different parts of the peninsula. Perez 
would infer from these data that the architectural remains of 
Chiche go back as ^ as the fourth century of our era, 
whilst those of Uxmal belong to the middle of the tenth 
century; but the accuracy of these historical deductions is 
open to great doubt.* 

I regard the existence of a former intercom^e between 
the people of Western America and those of Eastern Asia 
as more than probable, although it is impossible at the 
present time to say by what route and with which of 
the tribes of Asia this intercourse was established. A 
small number of individuals of the cultivated hierarchical 
castes may perhaps have sufficed to effect great changes in the 
social condition of Western America. The feibulous accounts 
formerly current regarding Chinese expeditions to the New 
Continent refer merely to expeditions to Fusang or Japan. 
It is, however, possible that Japanese and Sian-Pi may have 
been driven by storms from the Corea to the American 
coasts. We know as matters of history that Bonzes and 
other adventurers navigated the Eastern Chinese seas in 
search of a remedial agent capable of making man immortal. 
Thus under Tschin-chi-huang-ti three hundred young couples 
were dispatehed to Japan in the year 209 before our era, 
who, instead of returning to China, settled on the Island of 
Nipon.f May not accident have led to similar expeditions to 

* Stephens, Incid. of Travel in Yucatan, vol. i. p. 439, and voL ii 
p. 278. 

t Klaproth, Tableaux historigues de VAHe, 1824, p. 79; Nouveau 
Journal anatique, t. x 1832, p. 385 ; and Humboldt, Bxamen cri- 
tique, t, ii. pp. 62—67. 
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the Fox Islands, to Alaschka, or New California? As the 
western coasts of the American continent incline from north- 
west to south-east, and the eastern coasts of Asia from north 
east to south-west, the distance between the two continents 
in the milder zone, which is most conducive to mental deve- 
lopment (45° lat.), would appear too considerable to admit 
of an accidental settlement haying been made in this lati- 
tude. We must therefore assume that the first landing 
took place in the imgenial climate of 55° and 65°, and that 
cultivation, like the general advance of population in America, 
progressed by gradual stations from north to south.^ It was 
even believea in the beginning of the sixteenth century that 
the frtigments of ships from Catayo, i.e. from Japan or China, 
had been found on the coasts of the Northern Dorado, called 
also Quivira and Cibora.f 

We know as yet too little of the languages of America 
entirely to renounce the hope that, amid their many varieties, 
some idiom may be discovered, that has been spoken with 
certain modifications in the interior of South America and 
Centi*al Asia, or that might at least indicate an ancient afl&nity. 
Such a discovery would undoubtedly be one of the most 
brilliant to which the history of the human race can hope to 
attain! But analogies of language are only deserving of 
confidence where mere resemblances of sound in the roots are 
not alone the object of research, but attention is also directed 
to the organic structure, the grammatical forms, and those 
elements of language which manifest themselves as the pro- 
duct of the intellectual power of man. 

(30) p. 12 — ^** Mani/ other forms of animal life J*' 

The Steppes of Caracas abound in flocks of the so-called 
Cervtis mextcanus, lliis stag when young is spotted, and re- 
sembles the roe. We have frequently met with perfectly white 
varieties, which is a very striking fact when the high tempe- 
rature of this zone is taken into consideration. iSe Cervtis 
mexicanus is not found on tlie declivities of the Andes in the 
equatorial region, at an elevation exceeding from 4476 to 
5115 feet, but another white deer, which I could scarcely 
distinguish by any one specific characteristic from the 



* Rilai. hist, t ill. pp. 166—160. 

t Qomara^ Hist, general de las Indias, p. 117. 
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European species, ascends to m eterationjrf nearlj 1S,000 
feet The Cavia ci sp y har a is known in the province of 
Caracas by ^he name of Chigwre. This unfinrtimate animal 
is pursued m the water by the crocodile, and on land by the 
tiger or jaguar. It runs so badly that we were often alJte to 
eatch it with our hands. The extremities acre smoked and 
eaten as hams, but have a most unpleasant taste, owing to the 
flavour and smell of musk by which they are impregnated; 
and on the Orinoco we gladly ate monkey-hams in preference. 
Hiese beautifully striped animals — ^the Vwerra mapuriio, 
Vwerra zoriHa, and Viverra mttata — exhale a fetid odour. 

(31.) p. 12 — " The Guaranes and the/an^ahn Mauriiia," 

The small coast tribe of the Guaranes (called in Britidi 
Guiana, the Warraws, or Guaranos, and by the Caribs 
U-ara-u) inhabit not only the swampy delta and the rivCT* 
network of the Orinoco (more particidarly the banks of the 
Manamo grande and the Cafio Macareo), but also extend, with 
very slight diflferences in their mode of living, along the sea- 
shore, between the mouths of the Essequibo and the Boca de 
Navios of the Orinoco.* According to the testimony of Schom- 
burgk, the admirable observer referred to in the note, there are 
still about 1700 Warraus or Guaranos living in the vicinity 
of Cumaca, and along the banks of the Barime river, which 
empties itself into 3ie gulf of the Boca de Navios. The 
social habits of the tribes settled in the delta 6f the Orinoco 
were known to the great historian Cardinal Bembo, the 
cotemporary of Christopher Columbus, Amerigo Vespucci, 
and AJonzo de Hojeda. He saysf qtsibuidam in loeis propter 
paludes incola domus in arboribus cedijicant It is hardly 
probable that instead of the Guaranos at the mouth of the 
Orinoco, Bembo should here allude to the natives of the 
country near the mouth of the gulf of Maracaibo, where 
Alonzo de Hojeda, in August, 1499, (when accompanied by 
Vespucci and Juan de la Cosa) found a popidation having 
their dwellings fondata sopra Vacqua come Venezia ("built 
like Venice on the water "). J Vespucci, in the account of his 

. • Compare my Relation historigue, t. i. p. 49^ t. ii. pp. 663, 70% 
^ith Richard Schomburgk, Reiaen in BriUach Guiana, th. i 1847. a. 
2, 120, 178, 194. 

+ Historice Venetce, 1551, p. 88. 

t See text of Riccardi in my Kxamen crit. t. It. p. 496. 
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terels, in "wbidi we in66t with tiie first traces of the etymo- 
logy of the name of the proTince of Venezuela (Little Venice) 
as used for the prorhiee of Caracas, [^>eahs only of houses 
built on a foundation of piles, and makes no mention of habi- 
tations in trees. 

Sir Walter Raleigh bears a subsequent and incontrovertible 
efidence to the saane &ct, £ot he says expressly in his description 
of Guiana, that <m his second voyage in 1 595, when in the mouth 
of the Orinoco, ** he saw the fere of the Tivitites and Qua-raw- 
etes" (so he calls the Gnaranes), " high up in the trees."* There 
is a drawing of the fire in the Latin edition of this work,*)- and 
Bakigh was the first who brought to England the fruit of the 
Mauritia palm, which he very justly compared, on account of 
ite scales, to fir-cones. Father Jos^ Gumilla, who twice 
▼isited the Ghiaranes as a missionary, says, indeed, that this 
tribe have their dwelling in the Palmares (pabn groves) of the 
morasses; but while he speaks more definitely of pendent 
habitations supported by high pillars, makes no mention of 
platforms attached to still growing trees.J Hillhouse and 
Sir Robert Schomburgkg are of opinion that Bembo, through 
the relations of olhers, and Raleigh, by his own observation, 
were deceived into this belief in consequence of the high tops 
of the palm trees being lighted up in such a manner by tne 
fires below them, that those sailing by thought the habitations 
of the Guaraues were attached to 3ie trees themselves. " We 
do not deny,** says Schomburgk, " that in order to escape the 
attacks of the mosquitos, the Indian sometimes suspends his 
hammock from Ihe tops of trees, but on such occasions no 
fires are made imder the hammock."|t 
According to Martins, the beautiful Palm, Moriche, MaU' 

* £alei|^. Discovery of Ouiana, 1596, p. ^. 

t Brevie d admiranda Deacriptio regni Owkma (Nodb. 1599), 
tab. 4. 

t Gumilla, Historia natural^ civtl y geografica de las Nadmies 
^uadas en las riveras del Bio Orinoco, nueva impr., 1791, pp. 143, 
145, 163. 

§ See JpumcU of the JSoyal Oeogr. Society^ vol. xii. 1842, p. 176, and 
description of the Murichi, or Ita Palm, read in tJie meeting of the 
British Association held at Cambridge, June 1845 {published in 
Simond's Colonial Magazine), 

II See also Sir Robert Schomburgfc*s new edition of Baleigh's JDis- 
<^o^fery of Guiana (1848), p. 60. 
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ritia flexuMa^ Quietena, or Ita Palm,''^ belongs, together with 
Calamus, to the family of the Lepidocaryse or Corypheee. 
Linnaeus has described it very imperfectly, as he erroneously 
considered it to be devoid of leaves. The trunk is 26 feet 
nigh, but it probably does not attain this height in less than 
120 or even 150 years. The Mauritia extends hi^h up the 
declivity of the Duida, north of the Esmeralda mission, where 
I found it in great beauty. It forms, in moist places, fine 
groups of a fresh and shining verdure, reminding us of 
Siat of our alders. The trees preserve the moisture of the 
ground by their shade, and hence the Indians believe that the 
Mauritia draws water aroimd its roots by some mysterious 
attraction. In conformity with an analogous theory they 
advise, that serpents should not be killed, because ^e de- 
struction of these animals is followed by the drying up of the 
lagoons. Thus do the rude children of nature confound cause 
and effect! Gumilla calls the Mauritia JlextAosa of the Qua- 
ranes the tree of life (** arbol de la vida"). It is foimd on the 
mountains of Eonaima, east of the sources of the Orinoco, as 
high as 4263 feet. On the unfrequented banks of the Rio 
Atabapo, in the interior of Guiana, we discovered a new 
species of Mauritia having a prickly stem; our Mauritia 
aculeata.^ 

(32) p. 13.— « An American Stylite:' 

The foimder of the sect of Stylites, the fanatical Pillar- 
saint, Simeon Sisanites of Syria, the son of a Syrian herdsman, 
is said to have passed thirty-seven years in holy contempla- 
tion, elevated on five columns, each Ingher than the preceding. 
He died in the year 461. The last of the pillars which he 
occupied was 40 ells in height. For seven hundred years 
there continued to be followers of this mode of life, who were 
called Sancti Columnares, or Pillar-saints. Even in Germany, 
in the see of Treves, attempts were made to found similar 
aerial cloisters; but the dangerous practice met with the con- 
stant opposition of the bishops.;]; 

* Bemau, Missionary Labours in British Ouuma, 1847, pp. 84, 4ll 
f Humboldt, Bonplakd, et Ennth, I^ova genera et species PUtn- 
tommy t. i p. 810. 
t Mosheim, Institut, Hist. JSccks,, 1755, p. 215. 
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(33) p. 14. — ^'Toums on the hanks of the Steppe-rivets.'* 

Families who live by raising cattle and do not take, part in 
agricultural pursuits have congiegated together in the middle 
of the Steppe, in small towns, which, in the cultiyated parts 
of Europe, would scarcely be regarded as villages. Amone 
these are Calabozo, which, according to my astronomiciu 
observations, is situated in 8° 56' 14* north lat., and 67® 43^ 
west long.; Villa del Pao (8° 38^ 1" north lat., and 66° 57' 
west long.); Saint Sebastian, and others. 

(34) p. 14.—" FunneUshaped clouds:' 

The singular phenomenon of these sand-spouts, of which we 
see something analogous on the cross roads of Europe, is 
especially characteristic of the Peruvian sandy desert between 
Amotape and Coquimbo. Such dense clouds of sand may 
endanger the safety of the traveller who does not cautiously 
avoid them. It is remarkable that these partial and opposing 
currents of air should arise only when there is a general calm. 
The aerial ocean resembles the sea in this respect; for here, 
too, we find that the small currents {Jilets de courant) m 
which the water may frequently be heard to flow with a 
splashing sound, occur only in a dead calm {calme plat). 

(35) p. 14. — ^^ Increases the stifling oppression:* 

I have observed in the Llanos de Apure, at the cattle 
fimn of Guadalupe, that the thermometer rose from 92^.7 to 
97^.2 Fahr. whenever the hot wind began to blow from the 
desert, which was covered either with sand or short withered 
grass. In the middle of the sand-cloud the thermometer 
stood for several minutes together at 111° Fahr. The dry 
sand in the village of San Fernando de Apure had a tempera- 
ture of 126° Fahr. 

(86) p. 15. — " The phantom of a moving undulating surface:^ 

The well known phenomenon of the mirage is called in 

Sanscrit " the thirst of the gazelle."* All objects appear to 

float in the air, while their forms are reflected in the lower 

stratum of the atmosphere. At such times the whole desert 

* See my RilaJt. hist., 1 1. pp. 296, 625; t iL p. 161. 
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resembles a vast lake, whose surface undulates like waves. 
Palm trees, cattle^ and camels sometimes appear inverted in 
the horizon. In the French expedition to Egypt, tins optical 
lUnnon often neaily drove the fsant and parched soldiers to dis- 
traction. This phenomenon has been observed in all quarters 
of the world. The ancients were alsoacquainted with the re- 
markable refiraction of the rays of light in the Lybian Desert. 
We find mention made in Diodorus Siculus of strange illusive 
appearances, an African Faia Morgana, together with stiD. 
more extravagant explanations of tlie conglomeration of the 
particles of air.* 

(37) p. 15.—" The Melocactmr 

The Cctctus melocactus is frequently from 10 to 12 inches 
in diameter, and has generally 14 ribs: The natural group 
of the Cactacese, the whole £stmi]y of the NopalesB of Jussieu, 
belongs exclusively to the New Continent. The Cactus 
assmnes a variety of shapes, being ribbed and melon- like 
(Melocacti): articulated {Opuntia); upright-like columns 
{Cerei); of a serpentine or creeping form {RhipsaUdes) ; at 
provided with leaves {Fereskia). Many extend high up the 
slopes of the mountains. Near the foot of the Chimborazo, 
in the sandy table-land aroimd Eiobamba, I found a new species 
of Pitahaya {Cactus septum), even at an elevation of 10,660 
feet.t 

(38) p. 16. — " The scene suddenly changes in the Steppe,^ 

I have endeavoured to describe the approach of the rainy 
season, and the signs by which it is anuoimced. The deep blue 
of the heavens in the tropics is occasioned by the imperfect 
solution of vapour. The cyanometer indicates a Jigbter shade 
of blue as soon as the vapours begin to £all. The dark spot 
in the constellation of the Southern Cross becomes indistinct 
in proportion as the transparency of the atmosphere decreases, 
and this change announces the approach oi rain. The 
bright radiance of the Magellanic clouds {Nubectda major and 
Nubecula minor) then gradually fkdes away. The fixed stars 
which had before been shining with a cahn, steady, planet- 

* Lib. iii. p. 184, Rhod^ p. 219, Weasel. 
■ + Humboldt, Bonpland, et Kunth, Synopsis Plantarum CBouinocL 
Orbts Novi, t iiL p. 870. 
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like light, are bow seen to scintilkte m the zenith * AH these 
phenomena are the result of the increased quantity of aqueous 
¥Bpo«ir floating in tiie atmosphere. 

(39) p. 16.-—'^ The humid day sail is seen to rise slowly in a 
hroadjlaker 
I^rought pvoduces the same phenomena in animals and 
plants as the abstraction of heat. Boring the dry season 
many tropical plants lose their leaves. Ihe crocodile and 
c^r amphibious animals conceal themselves in the mud and 
lie apparently dead, \\kt animak in c^Adi regions who are 
tlurown into a state of hybematioii.| 

(40) p. 17.—" A vast inland sea."" 
Nowhere are these inundations on a lai^er scale than in the 
network of streams formed by the Apure, the Arachuna, 
the Pajara, the Arauea, and the Cabuliare. Large vessels 
flail across the country over the Steppe for 40 or 50 milea. 

(41) p. 17. — " To the mountainous plain of Antisana.^ 
The great mountain plateau which surrounds the volcano 

ofAntisanais 13,473 feet above the level of the sea. The 
pressure of the atmosphere is so inconsiderable at this height, 
^t blood will flow from the nostrils and mouth of the wild 
bull when hunted with dogs. 

(42) p. 17. — " The marshy waters of Beta and Rastro.** 

I have elsewhere more circumstantially described the 
€i^ture of the gymnotus.^ Morn. Cby Lawao and myself 
^^ perfectly successful in the experiments we conducted 
^K^out a chain on a living gymnotus, which was still very 
y%orou8 when it reaehed Paris. The discharge oi electricity 
ie entirely dependent on the will of tiie animal. We did not 
observe any electric spades, but otiwr j^ucists have done m> 
on numerous occamons. 

(48) p. 18. — ** Awakened hy the contact of moist and dissimular 
jparticles,** 
lu all organic bodies dissimilar substances come into 

• Compare Ango in my R&aUon hint, tip. 828. 
t See my B^at histor,, t. ii. pp. 196, 626. 

t Observations de Zooloffle et cTAnatomie comparie, t. i pp. 88-87, 
•nd Itiku. hist., t ii. pp. 173-190. 
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contact with each other, and solids are associated with 
fluids. Wherever there is organizatioxi and life, there must 
be electric tension, or, in other words, a voltaic pile must be 
brought into play, as the experments of NobiH and Mat- 
teucci, and more especially the late most admirable labours of 
Emil Dubois, teach us. The last-named physicist has suc- 
ceeded in '' manifesting the presence of the electric muscular 
current in living and wholly uninjured animal bodies :" he 
shows that ''the human body, through the medimn of a cop- 
per wire, can at will cause the magnetic needle at a distance 
to deflect flrst in one direction and then in another."^ I have 
myself witnessed these movements produced at will, and have 
thus unexpectedly seen much light thrown o^ phenomena, to 
which I had laboriously and ardently devoted so many years of 
my earlier life. 

(44) p. 19.—" The myth of Osiris and Typhon^ 

Respecting the struggle of two human races, the Arabian 
shepherd tnbes of Lower Egypt and the cultivated agri- 
cultural races of Upper Egypt; on the subject of the feir- 
haired Prince Bahy or Typhon^ who founded Pelusium ; and 
on the dark-complexioned Dionysos or Osiris; I would refer 
to Zoega's older and almost imiversally discarded views as 
set for£ at p. 577 of his masterly work " De oriyine et usu 
obeliscorum,** 

(45) p. 19 — " The boundaries of European semi-civilization,^* 

In the Capitania General de Caracas, as well as in all the 
eastern part of America, the civilization formerly introduced 
by Europeans is limited to the narrow strip of land which 
skirts the shore. In Mexico, New Granada, and Quito on the 
other hand, European civilization has penetrated £Eur into the 
interior of the country and advanced up to the ridges of the 
Cordilleras. There existed already in the fifteenth century 
an earlier stage of civilization among the inhabitants of the 
last-named region. Wherever the Spaniards perceived this 
culture they pursued its track, regardless whether the seat 
of it was at a distance from the sea, or in its vicinity. The 
ancient cities were enlarged and their fonner significant 

* Untermchungeii fiber thieriache Mectricitdt, von Emil du BoLi' 
Baymond, 1848, bd. i. s. xv. 
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Lidian names mutilated, or exchanged for those of Christian 
samts. 

(46) p. 19 — ^^ Huge massee of leaden-coloured granite.'' 

In the Orinoco, and more especially at the cataracts of 
Maypures and Atures (not in the Black River or Rio Negro), 
all blocks of granite, even pieces of white quartz, wherever 
they come in contact with the water, acquire a grayish black 
coating, which does not penetrate beyond 001 of a line into 
the interior of the rock. The traveller might almost suppose 
that he was looking at basalt, or fossils coloured with graphite. 
Indeed, the crust does actually appear to contain manganese 
and carbon. I say " appears' ' to do so, because the phenomenon 
has not yet been thoroughly investigated. Something per- 
fectly analogous to this was observed by Rozier in the syenitic 
locks of the Nile (near Syene and Philae) ; by the unfortu- 
nate Captain Tuckey on tne rocky banks of the Zaire; and 
by Sir Robert Schombui^k at Berbice.* On the Orinoco these 
leaden-coloured rocks are supposed when wet to give forth 
noxious exhalations, and their vicinity is believed to be con- 
ducive to the generation of fevers.f It is also remarkable 
that the South American rivers generally, which have black 
waters {aguas negras), or waters of a coflfee brown or wine 
yellow tint, do not darken the granite rocks; that is to say, 
they do not act upon the stone in such a manner as to 
form from its constituent parts a black or leaden-coloured 
crust. 

(47) p. 20 — " I%e rain-forehoding howl of the bearded ape,'' 

Some hours before the commencement of rain, the melan- 
choly cries of various apes, as Simia seniculus, Simla beelzebub, 
^c., fall on the ear like a storm raging in the distance. The 
intensity of the noise produced by such small animals can 
only be explained by ihe circimistance that one tree often 
contains a herd of seventy or eighty apes. I have elsewhere 
spoken of the laryngeal sac, and the ossification of the larynx 
^ these animals. t 

• J^eiaen in Ouiana und am Orinoho, s. 212. 
+ See my Bitot, hist, t. ii. pp. 299-804. 

$ See my anatomical treatise in Becueil dObaervatums di Zoologie, 
▼ol I. p. 18. 
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(48) p. 20— "7ife uncouth body often covered with birds.** 
The crocodiles lie so motionless, that I have often seen fla- 
mingoes {Phcmicopterus) resting on iheir heads, while the 
other parts of the body were ooyered, like the tnmk of a tree, 
with aquatic birds. 

(49) p. 20— "Dotm it» dUatinff throat:* 

The saliva with which the boa corers its prey toids to pro- 
mote rapid decompositioii. The musonlar fle^ is rendered 
gelatiuously soft under its action, so that the animal is able to 
jbtee entire limbs of its slain victim through its swelHiig 
throat. The Creoles call the giant boa Tragavenado {staffs 
9wallower\ and fkbulously relate that the antlers of a 
stag whidi could not be swallowed by the snake have been 
seen fixed in its throat. I have frequently observed the boa 
constrietor swimming in the Orinoco, and in tiie nnaller foreat 
streams, the Tuamini, the Temi, and the Atabapo. It holds 
its head above water like a dog. Its skin is bfaaitifally 
^eekled. It has been asserted, that the animal attains a 
length of 48 feet, but the longest duns which have as yet bee& 
carefully measured in Europe do not exceed from 21 to 
23 feet. The South American boa (a Python) differs from 
Hie East Indian."*^ 

(50) p. 20 — ^^ Living on gums and earth:* 
It is currently reported throughout the coasts of Cumana, 
New Barcelona, and Caracas (which the Franciscan monks of 
Guiana are in the habit of visiting on their return from the 
missions,) that there are mai living on the banks of the Orinoco 
who eat earth. On the 6th of June, 1800, on our return frotn 
the Kio Negro, when we descended the Orinoco in thirty-six 
days, we e^ait the day at the mission inhalttted by ^ese 
people (the Otomaes). Their little village, which is called La 
Concepcion de Uruana, is very picturesquely built against a 
granite roek. It is situated in 7° 8' 3' north lat. ; and ac^ 
cording to my chronometrical determination, in 67° Id' west 
longitude, llie earth which the Otomaes eat, is an imctuous, 
almost tasteless clay, true potter's earth, of a yellowish grey 

* On die £thiopiaa Bo% see IHodor. SicaL, lib. iii p. 204, ed. 
Weepeling. 
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edour, in oonsequenee of a riight admixture of oxide of wm. 
The J select it with great care, and seek it in certain banks on 
the shores of the Orinoco and Meta. They distmguish the fla* 
TOUT of one kind of earth from that of another; all kinds of 
dky not being alike aceeptaMe to their palate. They knead 
this earth into balls measuring from four to six inches in 
diameter, and bake them before a slow fire, until the outer 
0iir£BU^ assimies a reddi^ colour. Before they are eaten, the 
balls are again moistened. These Indians ai« mostly wild, 
uncivilized men, who al^or all tillage. There is a proverb 
current among the most distant of the tribes living on the 
Orinoco, when they wish to speak of anything very unclean, 
" 60 dirty that the Otomacs eat it." 

As long as the waters oi the Orinoco and the Meta are 
low, these people live on fish and turtles. They kill the 
former with arrows, shooting the fi^ as they rise to the sur- 
face of the water with a skill and dexterity that has firequently 
excited my admiration. At the periodical swelling of the 
rivers, the fishing is stopped, for it is as difficult to fish in deep 
river water as in the deep sea. It is during these intervals, 
which last from two to three months, that the Otomacs are 
observed to devour an enormous quantity oi earth. We found 
in their huts considerate stores of these clay balls piled up 
in pynunidal heaps. An Indian will consiune fr<Hn three- 
quarters of a poimd to a pound and a quarter of this food 
daily, as we were assured by the intelligent monk, Fray 
Rain<ni Bueno, a native of Madrid, who had lived among 
tiiese Indians f<nr a period of twdve years. According to the 
testimony of the Otomacs themselves, this earth constitutes 
their main support in the rainy seascm. In addition, they 
however eat, when they can procure them, lizards, several 
q)ecie8 of small fiidi, and the roots of a fern. But they are 
80 partial to clay, that even in the dry season, when there is 
an abundance of fish, they still partake of some of their earth- 
balls, by way of a bonne oouche after their regular meals. 

These people are of a dark, copper-brown colour, have im- 
pleasant Tartar-like features, and are stout, but not protu- 
berant. The Franciscan who had lived amongst them as a 
missionary, assured us that he had observed no difference in 
the condition and well-being of the Otomacs during, the periods* 
in which they lived on eartih. The simple fhcts are therefore 
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as follows : — ^The Indians undoubtedly consume large quantities 
of clay without injuring their health ; they regard this earth 
as a nutritious article of food, that is to say, they feel that 
k will satisfy their hunger for a long time. This property 
they ascribe exclusively to the clay, and not to the other 
articles of food which they contrive to procure from time to 
time in addition to it. If an Otomac be asked what are 
his winter provisions — ^the term winter in the torrid parts of 
South America implying the rainy season — he will point to 
the heaps of clay in his hut. These simple facts do not, 
however, by any means decide the questions : whether clay 
can actually be a nutritious substance; whether earths can be 
assimilated in the human body; whether they only serve as 
ballast ; or merely distend the walls of the stomach, and thus 
appease the cravings of hunger? These are questions which 
I cannot venture to decide.* It is singular, that Father 
Gumilla, who is generally so credulous and uncritical, should 
have denied the fact of earth being eaten by and for itself.f 
He maintains that the clay-balls are largely mixed with maize* 
flour, and crocodile's fat. But the missionary Fray Ramon 
Bueno, and our friend and fellow-traveller, the lay-brother 
Fray Juan Gonzales, who perished at sea off the coast of 
Africa (at the time we lost a portion of our collections), both 
assured us, that the Otomacs never mix their clay cakes vrith 
crocodile's fat, and we heard nothing in Uruana of the admix- 
ture of flour. 

The earth which we brought vrith us, and which was chemi- 
cally investigated by M. Vauquelin, is quite pure and unmixed. 
May not Gumilla, by confoimding heterogeneous facts, have 
intended to allude to a preparation of bread from the long 
pod of a species of Ingar as this fruit is certainly buried in 
the earth, in order to hasten its decomposition. It appears to 
me especially remarkable, that the Otomacs shoidd not lose 
their health by eating so much earth. Has this tribe been 
habituated for generations to this stimulus? 

In all tropica! coimtries men exhibit a wonderful and almost 
irresistible desire to devour earth, not the so-called alka- 
line or calcareous earth, for the purpose of neutralizing 
acidity, but imctuous, strong-smelling clay. It is often found 

• HilcU. hist., t. ii. pp. 618-620. 

+ Ifistotia del Bio Orinoco, nueva impr., 1791* t. i. p. 179. 
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necessary to shut children up in order to prevent their run- 
ning into the open air to devour earth after recent rain. 
The Indian women who are engaged on the river Magdalena, 
in the small village of Banco, in turning earthenware pots, 
continually fill their mouths with large lumps of clay, as 
I have frequently observed, much to my surprise.* Wolves 
eat earth, especially clay, during winter. It would be very 
important, in a physiological point of view, to examine the 
excrements of animals and men that eat earth. Individuals 
of aU other tribes, excepting the Otomacs, lose their health if 
they yield to this singuLEir propensity for eating clay. In the 
mission of San Borja we found the child of an Indian woman, 
which, according to the statement of its mother, would hardly 
eat anything but earth. It was, however, much emaciated, 
and looked uke a mere skeleton. 

Why is it that in the temperate and cold zones this morbid 
eagerness for eating earth is so much less frequently mani- 
fested, and is indeed limited almost entirely to children and 
pregnant women, whilst it woidd appear to be indigenous to 
the tropical lands of every quarter of the earth? In Guinea 
the negroes eat a yellowish earth, which they call caouac; and 
when they are carried as slaves to the West Indies they even 
endeavour there to procure for themselves some similar species 
of food, maintaining that the eating of earth is perfectly 
harmless in their AMcan home. The caotiac of the American 
islands, however, deranges the health of the slaves who par- 
take of it ; for which reason the eating of earth was long 
since forbidden in the West Indies, notwithstanding which a 
species of red or yellowish tuff {un tuf rouge jaundtre) was 
secretly sold in the public market of Martinique in the year 
1751. 

" The negroes of Guinea say that in their own country they 
habitually eat a certain earth, the flavour of which is most 
agreeable to them, and which does not occasion them any in- 
convenience. Those who have addicted themselves to the 
excessive use of caouac are so partial to it, that no punishment 
can prevent them from devouring this earth, "f In the island 
of Java, between Soiu-abaya and Samarang, Labillardi^re saw 

* This was also observed by GUJ, Saggio di Storia Americana, 
t ii. p. 811. 
t Thibatdt de Chanvalon, Voyage d la Martinique, p. 85. 
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small square reddish cakes publicly sold in the Tillages. The 
fialiV08 called them iana ampo {tanak signifies earth in Malay 
and j'stVfmese) ; and on examining them more closely, he found 
that thejr were cakes made of a reddish clay, and intended foir 
eidng.''^ The edible day of Samarai^ luts recently (1847) 
beei^ sent, by Mohnike, to Berlin in the shape of rolled tubes 
like cinnaxnon, and has been examined by Ehrenberg. It id a 
fi^sh-watet formation deposited in tertiary limestone, and 
composed of microscopic polygastrica (Galhonella, Nayicula) 
i.mi of Phytolitharia.f The natives of New Caledonia, to 
appease their hunger, eat lumps as large as the fist of 
finable steatite, in which Yauquelin detected an appreci- 
able quantity of copper.]: In Popayan and many parts of 
Peru calcareous earth is sold in the streets as an article of 
food for the Indians. This is eaten together with the Coca 
(the leaves of the Erythroxylon peruvianum). We thus find 
that the practice of eating earth is common throughout the 
whole of the torrid zone among the indolent races who inhabit 
the most beautiful and fruitM regions of the earth. But 
accounts have also come from the north, through BerzeHus 
and Retzius, from which we learn, that in the most remote 
parts of Sweden hundreds of cartloads of earth containing 
mfusoria are annually consumed by the country people as 
bread-meal, more firom fancy (like the smokiiig of tobacco) 
than from necessity. In some parts of Finland a similar kind 
of earth is mixed with the bread. It consists of empty shells 
of animalcules, so small and soft, that they break between the 
teeth without any perceptible noise, filling the stomadi 
without yielding any actual nourishment. Chronicles and 
archives often make mention during times of war of the 
employment as food of infusorial earth, which is spoken (rf 
under the indefinite and general term of " mountain meal." 
Such, for instance, was the case in the Thirty Years' War, at 
Camin in Pomerania, Mui^u in the Lausitz, and Kleiken 
in the Dessau territory; and subsequently in 1719 and 1733, 
at the fortress of Wittenberg. § 

* Voyage d la Becherehe de La PSrouse, t. ii. p. 322. 

t Bericht Hber die VerhandL der Akad. d. Wise, ssu Berlin aus 
dem J. 1848, s. 222-^225. 

t Voy- A la Beck, de La PSrottse, t. ii. p. 205. 

§ See Ehrenberg; Ueber das unsidUbar wirhende orgameke Lebm, 
1842^ S. 41. 
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(51) p. 20. — " Images shaven m rocks'^ ^^..-"Xt 

In the interior of South America, between the pwa^^ «f 
2** and 4® north lat., Kes a wooded plain inclosedf"ijy fo^ 
zrrers, the Orinoco, the Atabapo, the Rio Negrot< and th^ > 
Cassiquiare. Here we find granitic and syenitic ro^, wlj^h, 
like ^ose of Caioara and Uruana, are covered w^i^ colossat 
iymbolical figures of crocodiles, tigers, utensils o^-^^estic 
use, signs of the sim and moon, &c. This remote p^^o^vo^ . 
the earth is at present wholly uninhabited throughotrt-M.^ 
extent of more than 8000 square miles. The neighbouring 
tribes, who occupy the lowest place in the scale of humanity, 
are naked wandmng savages, who could not possibly have 
earved hieroglyphics in stone. A whole range of these rocks 
covered with symbolical signs may be traced irora Rupunuri, 
Essequibo, and the mountains of Pacaraima, to the banks of 
Ae Orinoco and of the Yupura, extending over more than 
eight degrees of longitude. 

These carvings may belong to very different periods of time, 
for Sir Robert Schombur^k even found on the Rio Negro 
rejaresentations of a Spanish galliot,* which must necessarily 
have been of a date subsequent to the beginning of the six- 
teenth century, and that in a wilderness where the inhabitants 
were probably as rude then as they now are. But it must not 
b6 forgotten, as I have already elsewhere observed, that nations 
of very different descent, but in similarly uncivilized con- 
ditions, possessed of the same disposition to simplify and 
generalize outlines, and urged by identical inherent mental 
tendencies, maybe led to produce similar signs and symbols.f 
At the meeting of the Society of Antiquaries in London a, 
memoir was read on the 17th of November, 1836, by Sir 
Robert Schomburgk, " On the religious traditions of the 
Macusi Indians, who inhabit the Upper Mahu, and a portion 
of the Pacaraima mountains," and who have therefore not 
dutnged their habitation for a century (since the journey of 
the intrepid Hortsmann). " The Macusis," says Sir Robert 
Schomburgk, "believe that the only being who survived a 

* Reisen in Ouiama vnd am Ortnoko Ub^rsetzt von Otto Schom- 
burgk, 1841, 8. 500. 

t Compare Relation Mstorique, t. iJ. p. 589, with Martins^ Ueber die 
Physiognomic dea Pflanzenreichs in Brasilien, 1824, s. 14. 

1,2 
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general deluge, repeopled the earth by converting stones into 
human beings." This myth, which is the fruit of the lively 
imagination of these tribes, and which reminds us of that of 
Deucalion and Pyrrha, shows itself in a somewhat modified 
form among the Tamanacs of the Orinoco. When these 
people are asked how the human race survived this great 
flood; the cLge of waters of the Mexicans, they unhesitatingly 
reply, " that one man and one woman were saved by taking 
refuge on the summit of the lofty moimtain of Tamanacu, 
on the banks of the Asiveru, and that they then threw over 
their heads the fruits of the Mauritia palm, from the kernels 
of which sprang men and women, who i^ain peopled the 
earth.'' Some miles from Encaramada there rises in the 
midst of the savannah the rock of Tepu-Mereme; ».«., the 
'' painted rock," which exhibits numerous figures of animals 
and symbolical signs, having much resemblance to those 
which we observed at some distance above Encaramada, 
near Caycara, (7^ 5' to T 40' north lat., and 66° 28' to 
67° 23' west long.) Similarly carved rocks are found be- 
tween the Cassiquiare and the Atabapo (2° 5' to 3° 20' lat.); 
and what is most striking, also 560 miles frirther eastward in 
the solitudes of the Parime. The last-named fact is proved 
beyond a doubt, by the journal of Nicolas Hortsmann of 
Hildesheim, of which I have seen a copy in the handwriting 
of the celebrated d' AnviUe. That simple and modest traveller 
wrote down every day on the spot whatever had struck him as 
worthy of notice ; and his narrative deserves perhaps the more 
confidence from the fact that the great disappointment he ex- 
perienced in having failed in the object of his researches, 
which was the discovery of the Lake of Dorado, with its 
lumps of gold and a diamond mine (which proved to be merely 
rock crystal of a very pure kind), led him to look with a 
certain degree of contempt on all that fell in his way. On the 
bank of the Rupunuri, at the point where the river, winding 
between the Macarana moimtains, forms several small cascade ; 
and before reaching the country immediately surrounding 
the Lake of Amucu, he found, on the 16th of April, 1749, 
" rocks covered with figures/' or, as he says in Portuguese, 
*•* de varias letras'^ (with various letters or characters). We 
were shown, at the rock of Culimacari, on the banks of the 
Cassiquiare, signs said to be characters drawn by line and rule: 
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but they were merely ill-formed figures of the heavenly bodies, 
crocodiles, boa-constrictors, and utensils used in the prepara- 
tion of manioc-meal. I found among these painted rocks 
(ptedras pintados) neither a symmetrical arrangement nor any 
trace of characters drawn with a regard to regularity in space 
and size. The word " letras'^ in the journal of the German 
Surgeon (Hortsmann) must not, therefore, I am disposed to 
think, be taken in the strictest sense. 

Schomburgk did not succeed in finding the rocks observed 
by Hortsmann, but he has described others which he saw on 
the bank of the Essequibo, near the cascade of Waraputa. 
" This cascade," he says, " is celebrated not only for its height, 
but also for the great number of figures hewn in the rock, 
which bear a great resemblance to dose that I have seen on 
the island of St. John, (one of the Virgin Islands,) and which I 
<M>n8ider to be without doubt the work of the Caribs, by whom 
Ihis part of the Antilles was peopled in former times. I made 
the most strenuous efforts to hew away a portion of the rock 
carved with inscriptions, which I was desirous of taking with 
me ; but the stone was too hard, and my strength had been 
wasted by fever. Neither threats nor promises could prevail 
on the Indians to aim a single stroke of the hammer against 
these rocks — the venerable monuments of the culture and 
superior skill of their forefathers. They regard them as the 
work of the Great Spirit; and all the different tribes we met 
were acquainted with them, although living at a great distance. 
Terror was painted on the faces of my Indian companions who 
seemed to expect every moment that the fire of heaven would 
fiiU on my head. I now saw clearly that all my efforts were 
£ruitless, and I was therefore obliged to content myself with 
bringing away a complete drawing of these monuments." 

The last resolution was imdoubtedly the best, and the editor 
of the English journal, to my great satisfaction, subjoins in a 
note the remark, " that it is to be wished that others may suc- 
ceed no better than Schomburgk, and that no traveUer belong. 
ing to a civilized nation will in future attempt the destruction 
of these monuments of the improtected Indians." 

The symbolical signs which Sir Robert Schomburgk found 
in the fluvial valley of the Essequibo, near the rapids of 
Waraputa,* resemble, indeed, according to his observation^ 
* Bichard Schombnigk, Beisen in BritUch Cfuiana, th. i. s. 820. 
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the genuine Carib carvings of one of the smaller Virgin Idaa^ 
(St. John); but notwithstanding the wide ^Ltent of liie Carib 
invasions, and the ancient power of that fine race, I cannot 
believe that this vast belt of carved rocks which intersects a 
great portion of South America from west to east, u actually 
to be ascribed to the Caribs. These remains seem rather to be 
traces of an ancient civilization, which may have belonged to 
an epoch when the tribes, whom we now distinguish by vari- 
ous names and races, were still imknown. The veneration 
which is everywhere shown by the Indians for Ihese rude 
carvings of their predecessors, proves that the present races 
have no idea of the execution of similar works. Nay, 
more than this, between Encaramada and Caycara, on the 
banks of the Orinoco, many of these hieroglyphic figures aare 
found sculptured on the sides of rocks at a height which can 
now only be reached by means of extremely high scafblding. 
When asked who can have carved these figures, the nativeg 
answer with a smile, as if it were a &ct of which none but a 
white man could be igncnrant, that '' in the days of Ihe great 
waters their £Mhei^ sailed in canoes at this hei^t." Here 
we find a geological dream serving as a solution of the pro- 
blem presented by a long extinct civilization. 

I would here be permitted to subj<Hn a remaric, which I 
borrow from a letter addressed to me by Sir Robert Schom* 
burgk, the distinguished traveller already mentioned. " The 
hieroglyphic figures are much more widely extended than 
you probably have conjectured. During my expedition, the 
object of which was ihe exploration of the river Corentyn, I 
not only observed several gigantic figures on the rock of 
Timeri (4*^ SC north lat. and 57° 30' west long.), but I also 
discovered similar ones in the vicinity of the great cataracts 
of the river Corentyn (in 4® 21' 30* north lat and 57*» 55^ 30* 
west long.) These figures have been executed more carefully 
than any others which I met vnth in Guiana. Thej are 
about 12 feet in height and appear to represent human figures. 
The head-gear is extremely remarkable; it surroimcb the 
entire head, spreads far out, and is not unlike the glory repre^ 
sented round the heads of Sednta. I left drawings of these 
images in the colony, which I hope iome day to be able to lay 
collectively before the public. I have seen less complete 
figures on the Cuyuwini, a river which, flowing from the 
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nortb-west, empties itself into the Essequibo in 2^ 16^ nortli 
lat. ; and I subsequently found similar figures on the Esse*, 
quibo itself in 1** 40f north lat. These figures, therefore, as 
appears from actual observations, extend from 7^ K/ to 1° 40^ 
north lat., and from 67" 30' to 66° 3(y west long. The Txme 
(or belt) of the sculptured rocks (as &r as it has yet been inves- 
tigated) thus extends over an area of 192,000 square miles, 
and includes within its circuit the basins of the Corentyn, 
Essequibo, and Orinoco — a circumstance that enables us 
to judge of the former population of this portion of the con- 
tinent.*' 

Remarkable relics of a fanner culture, consisting of granitic 
vessels ornamented with beautiful representations of laby- 
rinths, and the earthenware fcmns resembling the Roman 
masks, have been discovered among the wild Indians on the 
Moflquito coast."*^ I had them engraved in the picturesque 
Atlas appended to the historical porticm of my travels. 
Antiquarians are astonished at the resemUanoe of these al- 
greco vessels to those which embellish the Palaoe of Mitia 
(near Oaxaca, in New Spain). Hie large-nosed race, who 
are so frequently sculptured in relief on the Palenque of 
Guatimala and in Aztec pictures, I have never observed in 
Peruvian carvings. Klaproth recollects having noticed that 
the Chalkas, a horde of Northern Mongolia, had similar large 
noses. It is universally known, that many races of t£e 
North American, Canadian^ and copper-coloured Indians, have 
fine aquiline noses, which constitute an essential physiognomical 
mark of distinction between them and the present inhabitants 
of New Granada, Quito, and Peru. Are the large-eyed, fair- 
skinned natives of the north-west coast of America, of whom 
Marchand speaks as living in 54° and 58° north lat., descended 
from the Usuns, an Alano-Gothic race of Central Asia? 

(52) p. 20. — ^** Deal certain death with a poisoned thumh-naiV^ 

The Otomacs frequently poison their thumb-nails with 
curare. The mere impress of the nail proves fatal, should the 
curare become mixed with the blood. We have in our pos- 
session the creeping plant, from the juice of which the curare is 
prepared, in the Esmeralda Mission, on the Upper Orinoco, 

* Archceoloffia BrUannica, vol. v. 1779, pp. 818-824; andvol. Ti» 
1782, p. 107. 
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but, unfortunately, we did not find the plant when in blossom. 
Prom its physiognomy, it seems to be allied to Strychnos* 

Since I wrote the above notice of the Curare^ or Urari, as 
the plant and poison were called by Ealeigh, the brothers 
Robert and Richard Schomburgk haye rendered important 
service to science by making us accurately acquainted with 
the nature and mode of preparing this substance, which I was 
the first to bring to Europe in any considerable quantity. 
Richard Schomburgk found this creeping plant in flower in 
Guiana, on the btmks of the Pomeroon and Sururu, in the 
territory of the Caribs, who are, however, ignorant of the 
mode of preparing the poison. His instructive workf gives 
the chemicid analysis of the juice of the Strychnos toanfera^ 
which, notwithstanding its name and organic structure, con- 
tains, according to Boussingault, no trace of strychnine. Vir- 
chow*s and Hunter's interesting physiologictd experiments 
show that the curare or urari poison does not appear to 
destroy by resorption firom without, but chiefly when it is 
absorbed by the animal substance after the separation of the 
continuity of the latter; that curare does not belong to tetanic 
poisons; and that it especially produces paralysis, ».e., a ces- 
sation of voluntary muscular movement, while the ftinction 
of the involimtary muscles (as the heart and intestines) con- 
tinues imimpaired.J 

* See my Bilat/historique, t. ii. pp. 647—656. 
+ JReisen in JBriHsch Ouiana, th. i. s. 441 — 461. 
X Compare also the older chemical analysis of Boussingault^ in the 
Annales de Chimie ei Physique, t. xxxix. 1828, pp. 24 — 87. 
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ON THE CATARACTS OF THE ORINOCO, 

Near Atures and Maypures, 



Ik the preceding section, which I made the subject of an 
Academical Lecture, I have delineated those boundless plains, 
whose natural character is so variously modified by climatic 
relations, that what in one region appear as barren treeless 
wastes or deserts, in another are Steppes or far-stretching 
Prairies. With the Llanos of the southern portion of the 
New Continent, may be contrasted the fearful sandy deserts 
in the interior of Africa; and these again with the Steppes of 
Central Asia, the habitation of those world-storming herds- 
men, who, once pouring forth from the east, spread barbarism 
and devastation over the face of the earth. 

While on that occasion (1806), I ventured to combine 
many massive features in one grand picture of nature, and 
endeavoured to entertain a public assembly with subjects, 
somewhat in accordance with the gloomy condition of our 
minds at that period, I will now, confining myself to a more 
limited circle of phenomena, pourtray in brighter tints the 
cheerful picture of a luxuriant vegetation, and fluvial valleys 
with their foaming moimtain torrents. I will describe two 
scenes of Nature from the wild regions of Guiana,— Atttres 
and Matpures, the far-famed Catabacts of the Obinoco, 
— ^which, previously to my own travels, had been visited by 
few Europeans. 

The impression which is left on the mind by the aspect of 
natural scenery is less determined by the peculiar character 
of tlie region, than by the varied nature of the light through 
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which we view, or mountaiii or plain, sometiines beaming 
beneath an azure sky, sometimes enveloped in the gloom of 
lowering clouds. Thus, too, descriptions of nature affect 
US more mr leas powerfully, in proportion as thej harmoniee 
with the condition of our own feelings. Por the physical 
world is reflected with truth and animation on the inner 
susceptible world of the mind. ; Whatever marks the cha- 
racter of a landscape: the profile of mountains, which in 
the &r and hazy distance bound the horizon; the deep 
^oom of pine Crests; the mountain torrent, which rushes 
headlong to its &11 through overhanging cliffs: all stand atike 
in an ancient and mysterious communion with the spiritual 
life of man. 

From this oonmiunion arises the nobler portion of the 
enjoyment which nature affords. Nowhere does she more 
deeply impress us with a sense of her greatness, nowhere does 
she speak to us more forcibly than in the tropical world, 
beneath the " Indian sky," as the climate of the torrid zone 
was called in the early period of the Middle Ages. While I 
now, therefore, venture to give a delineation of these regions, 
I am ^icouraged to hope that the peculiar charm which 
belongs to them will not be unfelt. The remembrance of a 
distant and richly endowed land, the aspect of a free and 
powerful vegetation, refreshes and strengthens the mind; 
even as our soaring spirit, oppressed with the cares of the 
present, tinms with delight to contemplate the early dawn of 
mankind and its simple grandeur.* 

Western currents and tropical winds fiivour the passage 
over that pacific arm of the sea (1) which occupies the 
vast valley stretching between the New Continent and Western 
Africa. Before the shore is seen to emerge from the highly 
curved expanse of waters, a foaming rush of conflicting and 

* Humboldt, in this and other pa^es of hig lecture, addressed, ii 
Aould be remembered, to the citizens of Berlin, in 1806, evidently 
tUudes to the troubles of the times. — £d. 
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intermm^ing wayes is observed. The mariner who is un- 
Acquainted with this region would suspect the vicinity of 
shoals, or a wonderful burst of fresh springs, suc^ as 
occur in the midst of the Ocean among the Antilles (2). 

On i^proaching nearer to the granitic i^ores of Gruiana, 
he sees before him the wide mouth of a mighty river, which 
gushes farih like a shordess sea, flooding the ocean around 
with fresh water. The green waves of the river, which 
assume a milky white hue as they foam over the shoals, con- 
trast with the indigo-blue (tf the sea, which maiks the waters 
of the river in sharp outlines. 

The name Orinoco, which the first discoverers gave to Ihis 
rirer, and which probably owes its origin to some confrision 
of language, is unknown in the interior of the coimtry. For 
in their condition of animal rudeness, savage tribes only de- 
signate by peculiar geographical names, those objects which 
might be confounded with others. Thus the Orinoco, the 
Amazon, and the Magdalena, are each simply termed The 
Bwer, the Great River^ and The Great Water; whilst, those 
who dwell on the banl^ of even the smallest streams distin- 
guish them by special names. 

The current produced by the Orinoco between the Soutii 
American Continent and the asphaltic island of Trinidad 
is so powerful, that ships, with all their canvass spread, 
and a westerly breeze in their favour, can scarcely make way 
against it. This desolate and fearfrd spot is called the 
itoy of Sadness {Golfo Triste), and its entrance the Dragon^ 9 
MwEth {Boca dei Drago). Here isolated cliffs rise tower-like 
in the midst of the rushing stream. They seem to mark the 
^ rocky barrier (3) which, before it was broken through 
by the current, connected the island of Trinidad with the coast 
of Paria. 

The appearance of this region first convinced the bold 
navigator Columbus of the existence of an American con- 
tinent. " Such an enormous body of fresh water," concluded 
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this acute observer of nature, '' could only be collected from 
a river having a long course; the land, therefore, which 
supplied it must be a continent, and not an island.'' As, 
according to Arrian, the companions of Alexander, when they 
penetrated across the snow-crowned summits of Paropani- 
sus (4), believed that they recognized in the crocodile- 
teeming Indus a part of the NUe,* so Columbus, in his 
ignorance of the similarity of physiognomy which charac- 
terises all the products of the climate of pialms, imagined that 
the New Continent was the eastern coast of the fiar projocting 
Asia. The grateful coolness of the evening air, the ethereal 
purity of the starry firmament, the balmy fragrance of flowers, 
wafted to him by the land breeze — all led him to suppose, (as 
we are told by Herrera, in the Decades (5),) that he was 
approaching the garden of Eden, the sacred abode of our first 
parents. The Orinoco seemed to him one of the four rivers, 
which, according to the venerable tradition of the ancient 
world, flowed from Paradise, to water and divide the surface 
of the earth, newly adorned with plants. This poetical 
passage in the Journal of Columbus, or rather in a letter to 
Ferdinand and Isabella, written from Haiti in October, 1498, 
presents a peculiar psychological interest. It teaches us 
anew, that the creative fancy of the poet manifests itself in 
the discoverer of a world, no less than in every other form of 
human greatness. 

When we consider the great mass of water poured into the 
Atlantic Ocean by the Orinoco, we are naturally led to ask 
which of the South American rivers is the greatest — ^the 
Orinoco, the Amazon, or the La Plata? The question is as 
indeterminate as the idea of greatness itself. The Rio de la 
Plata has undoubtedly the widest mouth, its width mea- 
suring 92 miles across; but this river, like those of Great 
Britain, is comparatively of but inconsiderable length. Its 
shallowness, too, is so great as to impede navigation at 
♦ HUk, lib. vL, hiitio. 
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Baenos Ayres. The Amazon, which is the longest of all 
rivers, measures 2880 miles &om its rise in the Lake of 
Lauricocha to its estuary. Yet its width in the province 
of Jaen de Bracamoros, near the cataract of Rentama, where 
I measured it at the foot of the picturesque mountain 
of Fatachuma, is scarcely equal to that of the Bhine at 
Mayence. 

The Orinoco is narrower at its mouth than either the La 
Plata or the Amazon, while its length, according to my 
astronomical observations, does not exceed 1120 geographical 
miles. But in the interior of Guiana, 560 miles from its 
estuary, I found that at high water the width of the river 
measured upwards of 17,265 feet. Its periodical swelling 
here raises the level of the waters every year from 30 to 
36 feet above the lowest water-mark. We are still with- 
out sufficient data for an accurate comparison between the 
enormous rivers which traverse the South American Con- 
tinent. For such Bt comparison it would be necessary to 
ascertain the profile of the river-bed, as well as the velo- 
city of the water, which varies very considerably at different 
points. 

If the Orinoco, in the Delta formed by its variously 
divided and stiU imexplored branches, as well as in the regu- 
larity of its rise and fall, and in the number and size of its 
crocodiles, exhibits numerous points of resemblance to the 
Nile; there is this further analogy between the two rivers, 
that they for a long distance wind their impetuous way, like 
forest torrents, between granitic and syenitic rocks, till, 
slowly rolling their waters over an almost horizontal bed, 
skirted by treeless banks, they reach the sea. 

An arm of the Nile (the Green Nile, Bahr-el-Azrek), from 
the celebrated mountain lake, near Gondar, in the Gojam 
Alps, in Abyssinia, to Syene and Elephantis, winds its way 
through the moimtain range of Schangalla and Sennar; and 
in like manner the Orinoco rises on the southern slope of 
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a moantain cham, which stretches between the parallek of 4* 
and 5° north lat., from French Guiana, in a westerly direction 
towards the Andes of New Graimda. The sources of 1^ 
Orinoco have never been visited by any European (6), nor 
even by any natives who have held intercourse with Europeans. 

When, in the summer of 1800, we ascended the Upper 
Orinoco, we passed the mission of Esmeralda, and reached iSaie 
mouths of the Sodomoni and the Ghiapo. Here soars high 
above the clouds, the mighty peak of the Yeonnamari or 
Duida; a mountain which presents one of the grandest spec<» 
tacles in the natural scenery of the tropical world. Its alti- 
tude, according to my trigonometrical measurement, is 8278 
(8823 English) feet above the level of the sea. Its southern 
slope is a treeless grassy plain, redolent with the odour of 
pine-apples, whose fragrance scents the humid evening air. 
Among lowly meadow plants rise the juicy stems of the 
cmana, whose golden yellow fruit gleams from the midst of a 
bluish green diadem of leaves. Where the moimtain springs 
break forth from beneath the grassy covering, rise isolated 
groups of lofty ^-palms, whose leaves, in this torrid region, 
are never stirred by a cooling breeze. 

To the east of the Duida mountain, begins a thicket of wild 
cacao trees, among which are foimd the celebrated almond 
tree, BerthoUetia excelsa, the most luxurious product of a 
tropical vegetation (7). Here the Indians collect colossal 
stalks of grass, whose joints measure upwards of 18 fleet from 
knot to knot, which they use as blow-pipes for the discharge 
of their arrows (8). Some Franciscan monks have penetrated 
as far as the mouth of the Chiguire, where the river is alreach^ 
so narrow that the natives have suspended over it, near the 
waterfall of the Guaharibes, a bridge woven of the stems of 
twining plants. The Guaicas, of palish complexion and short 
stature, armed with poisoned arrows, oppose all further 
progress eastward. 

Therefore, all that has been advanced to prove that the 
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Otmoeo derires its sooroe from a kke must be regaided as a 
&ble (9). In imm. the trayeller seeks to discover the Lake 
of El Dofado, whidi, in Arroivsmith's maps, is set down as 
an inland sea measuring upwards of 20 geographical (80 
English) miles. Can the little reed-covered lake of Amnea, 
near whidi rises the Pirara (a branch oi the Mahu), have 
given rise to this myth? This swamp lies, however, 4^ to the 
east of the r^on in whidi we may suppose the sources of 
ihe Orinoco to be situated. Here tradition placed the island 
of Pumacena, a rock of micaceous schist, whose shining 
bdgfatness has {^ayed a memcmible, and, for the deluded 
adventurers, often a &tal, part in the iabLe of El Dorado^ 
eorrent since the sixteenth century. 

According to the belief of many ci the natives, the 
Magellanic clouds of the southern sky, and even the glmous 
BebulsD in the constellation Argo, are mere reflections of the 
metallic brilliancy <^ these silver momitains of the Parime. 
It was besides an ancient custom of dogmatising geographers 
to make aU the most considerable rivers of the woiid originate 
in lakes. 

The Orinoco is one of those remarkable rivers which, after 
nnmerous windings, first towards the west and then to the 
north, finally return towards the east in such a manner as to 
faring both its estuary and its source into nearly the same 
meridian. From the Chiguire and the Gehette as fiur as 
the Guaviare, the course of the Orinoco inclines westward, as 
if it would pour its waters into the Pacific. Here branches 
jotf to the south, the Cassiquiare, a remarkable river, but little 
known to Europeans, which unites with the Bio Negro, or as 
ihe natives call it, tile Guainia: furnishing the only example 
of a bifurcati<m whidi forms in the very interior of a continent 
a. natoral connection between two great river valle3rs. 

Hie nature of the soil, and the junction of the Guaviare 
and Atabapo with the Orinoco, cause the latter to deflect 
mddenly northwards. From a want of correct geographi- 
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cal data, the Guaviare, flowing in from the west, was long 
regarded as the true source of the Orinoco. The doubts 
advanced since 1797 by an eminent geographer, M. Buache, 
regarding the possibility of a connection with the Amazon, 
have, I trust, been completely set at rest by my expedition. 
In an uninterrupted voyage of 920 miles, I penetrated through 
a remarkable net-work of rivers, from the Rio Negro, along 
the Cassiquiare, into the Orinoco; across ihe interior of 
the continent, from the Brazilian boundary to the coast of 
Caracas. 

In the upper portion of this fluvial district, between 3° and 
4° north lat., nature has exhibited, at many different points, 
the puzzling phenomenon of the so-called bkick waters. The 
Atabapo, whose banks are adorned with Carolmiaa and arbo- 
rescent Melastomas, the Temi, Tuamini, and Guainia, are all 
rivers of a brown or coffee colour, which, under the deep 
shade of the palms, assumes a blackish, inky tint. When 
placed in a transparent vessel, the water appeals of a golden 
yellow colour. These black streams reflect the images of the 
southern stars with the most remarkable clearness. Where 
the waters flow gently they afford the astronomer, who is 
making observations with reflecting instruments, a most ex- 
cellent artificial horizon. 

An absence of crocodiles as well as of fish — greater coolness 
— ^less torment from stinging mosquitoes— -and salubrity of 
atmosphere, characterize the region of the black rivers. They 
probably owe their singular colour to a solution of carburctted 
hydrogen, to the rich luxuriance of tropical vegetation, and 
1 to the abimdance of plants on the soil over which they flow. 
Indeed, I have observed that on the western declivity of the 
Chimborazo, towards the shores of the Pacific, the over- 
flowing waters of the Rio de Guayaquil gradually assume a 
golden yeUow, approaching to a coffee colour, after they have 
covered the meadows for several weeks. 

Near the mouths of the Guaviare and Atapabo grows one 
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of the. noblest forms of the palm-tree, the Piriguao (10)« 
whose smooth stem, which is nearly 70 feet in height, is 
adorned with delicate flag-like leaves having curled margins. 
( know no palm which bears equally lai^ and beautifully 
coloured fruits. They resemble peaches in their blended 
tmts of yellow and crimson. Seventy or eighty of these form 
one enormous cluster, of which each stem annually ripens 
diree. This noble tree might be termed the peach- palm, 
lis fleshy fruit, owing to the extreme luxuriance of vegetation, 
is generally devoid of seed; and it yields the natives a nu« 
tntious and &rinaceous article of food which, like the ba- 
nioia and the potato, is capable of being prepared in many 
different ways. 

To this point, that is, as far as the mouth of the Guaviare^ 
the Orinoco flows along the southern declivity of the chain of 
the Parime. From its left bank, across the equator, and as 
Sax as the parallel of 15^ south lat., extends the boimdless 
wooded plain of the river Amazon. At San Fernando de Ata* 
bap.) the Orinoco, turning off abruptly in a northerly direc- 
tion, intersects a portion of the mountain chain itself. Here 
are the great waterfalls of Atures and Maypures, and here the 
bed of the river is ever3rwhere contracted by colossal masses of 
rocks, which give it the appearance of being divided by natural 
dams into separate reservoirs. 

At the entrance of the Meta stands, in the midst of an 
enormous whirlpool, an isolated rock, which the natives very 
aptly term the "Rock of Patience," because when the 
waters are low, it sometimes retards for two whole days 
the ascent of the navigator. Here the Orinoco, biting deep 
into its shores, forms picturesque rocky bays. Opposite the 
Indian mission of Carichana, the traveller is surprised by a 
most remarkable prospect. Involimtarily his eye is arrested 
by a steep granite rock, "El Mogote de Cocuyza," a cubi- 
form mass, which rises precipitously to a height of more than 
i200 feet ; and whose summit is crowned with a luxuriant forest. 
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Like a Cydopic monument of simple grsBdeor, tiik bold pro* 
montorj towers high above the tops of the surromiding palms, 
cutting the deep azure of tiie akj wkh its strongly marked 
oatHnes, and lifting, as it were, forest upon forest. 

On descending beyond Carichana, the travefler arrrres at 
a point wh^e iske river has opened itself a passage through 
the narrow pass of Baragnan. Here we everywhere recog- 
nise traces of chaotic devastation. To tike north, towards 
Uruana and Encaramada, rise gnmite rocks of grotesque 
appearance, which, in singulaiiy formed crags of d»zling 
whiteness, gleam brightly from lunidst tiie surroimding groves. 

At this point, near the mouth of the Apore, the str^ua 
leaves the granitic chain, and flowing eastward, separates as 
ikr as the Atlantic, the impenetrable fovests of GKiuma from 
the Savannahs, on ifdiose for distant horisson the vault of 
heaven semns to rest. Thus the Orinoco surroimds on the 
south, west, and north, the high moimtain cinin of the Pmme, 
which occupies the vast space between the sources of the Jao 
and of the Caura. No di£& or rapi^ obstruct the course of 
the river hom Carichana to its mouth, excepting, indeed, ^e 
** Hell's Mouth" (Boca dellnfomo) near Muitaco, a whirlpo<^ 
occasioned by rocks, as at Atures and Maypures, which does 
not, however, block up the wh<de breadth c^ the stream. In 
this district, which is contiguous to the sea, Hie only dangers 
encountered by the boatmen arise from the natural timber- 
floats, against which canoes are often wrecked at night. 
These floats consist of forest trees ^yhich have been uprooted 
and torn away from the banks by the rising ci the waters. 
They are covered, like meadows, with Wooming water-plants, 
and remind us of the floating gardens of the Mexican lakes. 

After this brief glance at the course of the Orinoco and its 
general foatures^ I pass to the wat^rfolls of Maypures and 
Atcures. 

From the high mountain-group of Cunavami, between the 
«mrces of the rivers Sipapo and Ventuari, a granite ridge pro- 
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' jeets to tlie §n west towards tbe moontaia df UmanlL Fron 
ihiB lodge descend four streams, whieh mark, as it were, ^ 
limits of the cataracts of Maypures ; two boimd Sipi^ Bead 
Sftnariapo» on tbe eastern sliore of the Orinoco; and two the 
CanMJi and Tqparo, on the western side. At the site of the 
siissienarj Tillage of Maypures the mountains font a wide bay 
cpening towards the south-west. 

Here the stream rushes foaming down the eastern dedivity 
dttxe mountain, whik &r to the west traces remain of the 
ancieiit and now forsaken bank of the river. An extemnye 
Sa^^aanah stretdies between the two duuxn of hills, at an 
eleYtttion of scarcely ZQ feet aboye the upper water-lerel of the 
river, and here the Jesuits have erected a small church formed 
of the trunks of palms. 

The geognostieal aspect of thi« region, the insular form of 
ihe rocks of Ken and Oco, the eavities worn in the former by 
the eurroit, and whidi are situated at exactly the same level 
as those in the oppos^ island of Uivitari; aU thsse indioa- 
tioas tend to profe that the (Orinoco once filled the whole of 
this now dried^up bay. It is probable that the waters farmed 
a wide lake, as l<Hig as the nordiem dam widiatood their 
passage. Whesk this barrier gave way, the Savannah bow 
inhal^ted by the Quareke Indians emerged as an iaiand. The 
liver may perhaps long after this have conthmed to surround 
the rocks (^ Keri and Oco, which now picturesquely project, 
like castella te d fertressesy from its anci^it bed. After the 
grttdual dimiatttkm of the waters, the river withdrew wholly 
to the eastern side of tbe movntain chain. 

Thffi conjecture is confirmed by various circumstances. 
ThiM^ fer instance, the Orinoco, like the Kile at Phihe and 
8yene, has the ungular property of colouring black the red- 
. dish-white masses of gnmite, over which it has flowed fer 
• thousands of years. As far as the waters reach (me observeson 
the reeky sluHre a leaden-coloured manganeseous and perk^ 
earbonaeeous coating which has penetrated scarcely out- 
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tenth of a line into the stone. This black coloration, and 
the cavities already alluded to, show the former water level 
of tho Orinoco. 

These black cavities may be traced at elevations of from 
160 to 192 feet above the present level of the river on 
the rocks of Keri, in the islands of the cataracts; in the 
gneiss-like hills of Cumadanimari, which extend above the 
island of Tomo; and lastly at the mouth of the Jao. Their 
existence proves, what indeed we learn from all the river- 
beds of Europe, that those streams which still excite our 
admiration by their magnitude, are but inconsiderable re- 
mains of the immense masses of water belonging to a former 
age. 

These simple &cts have not escaped even the rude natives 
of Gruiana. Everywhere the Indians drew our attention to 
these traces of the ancient water-level. Nay, in a Savannah 
near Uruana there rises an isolated rock of granite, which, 
according to the testimony of persons worthy of credit, exhi- 
bits at an elevation of between 80 and 90 feet, a series of 
figures of the sun and moon, and of various animals, especially 
crocodiles and boa-constrictors, graven, almost in rows. At 
the present day this perpendicular rock, which well deserves 
the careful examination of future travellers, cannot be ascended 
without the aid of scaffolding. In a similarly remarkable 
elevated position, the traveller can trace hieroglyphic characters 
carved on the moimtains of Uruana and Encaramada. 

If the natives are asked how these characters could have 
been graven there, they answer that it was done in former 
times, when the waters were so high that their fathers' 
canoes floated at that elevation. Such lofty condition of the 
water level must therefore have been coeval with these rude 
memorials of human skill. It indicates an ancient distribu- 
tion of land and water over the sur&ce of the globe widely 
diflterent from that which now exists; but which must not be 
confounded with that condition when the primeval vegetation 
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of our planet, the colossal remams of extinct terrestrial 
animals, and the oceanic creatures of a chaotic world, found 
one common grave in the indurating crust of our earth. 

At the most northern extremity of the cataracts our atten- 
tion is attracted by what are called the natural representations 
of the Sun and Moon. The rock of Keri, to which I have 
more than once referred, derives its name from a glistening 
white spot seen at a considerable distance, and in which the 
Indians profess to recognize a striking resemblance to the 
disc of the full moon. I was not myself able to climb this 
precipitous rock, but it seems probable that the white spot is a 
large knot of quartz, formed by a cluster of veins in the 
greyish-black granite. 

Opposite to the Eeri rock, on tlie twin mountain of the 
island of Uivitari, which has a basaltic appearance, the Indians 
point, with mysterious admiration, to a similar disc, which 
they venerate as the image of the Sun, Camoei, The geogra- 
phical position of these two rocks may have contributed to 
their respective appellations, for I found that Keri was turned 
towards the west, and Camosi towards the east. Some 
etymological inquirer's have thought they could recognize an 
analogy between the American word Camosi and the word 
Camoah, a name applied in one of the Phcenician dialects to 
the sun, and identical with the Apollo Chomeus or BeeU 
phegor and Amun. 

The lofty Ms of Niagara, which are 150 feet in height, 
derive their origin, as is well known, from the combined pre<» 
cipitation of one enormous mass of water. Such, however, 
is not the case with respect to the cataracts of Maypures, nor 
are they narrow straits or passes through which the stream 
rushes with increasing velocity, like the Pongo of Man* 
s'eriche on the Amazon, but rather to be regarded as a 
countless number of small cascades succeeding each other 
like steps. The Eaudal, (as the Spaniards term this kind of 
cataract,) is formed by an archipelago of islands and rocksy . 
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Whidi atf oontxact the bed of the river ihai its oataral ^wid^ 
of more thaa 8500 feet is often redaced to a ofamiwl seandy 
navigabk to tbe extent of 20 feet At the prese&t day 1^ 
eastern Aide is fitr leas aocessilide tmi iar waore daagerous 
tkaa <^ western. 

At tke moudi of ihe Cameji tise boatmen vaload their cair^ 
that they may leave the empty eanoe, or, as it » hese caUed, 
tbe Piragua^ to be piloted by Indians well aoqnainled witk 
tilie Randal, as fEur as tbe month of the Toparo, where all 
danger is supposed to be past Where the rodcs or d^ry 
ledges, (each of which hu its partieiilar name,) are not above 
two or three feet in l^ght, the natiites Tentnre to iddoot the 
rapid with their canoes. When, however, they have to 
»oend the stream, they swim in advance of the pkagua, and 
after much labour, and, peihaps, many nnsueoessM efibrts, 
soeceed in throwing a rope round a point c^ rode prcjeot- 
ifiig above Hie breakers, and by this means draw the canoe 
against the stream, whidi, in this arduous operation, is oflen 
water-logged, or i^pset 

Sometin^s the canoe is dasdied to jneoes on the roek, and 
this is the only danger the natives fear. With bleeding 
bodies they then irtarain every nerve to escape the fnry of the 
"vdiirlpool aikl swim to land. Where the rocky kdges are 
very high and form a barrier by extendii^ across the entire 
bed of the river, the light canoe is hauled to land and 
dragged for some distance along the ^o^ on branches of 
trees which i^rve the purpose of rollers. 

The most oelebrated and most perilous ledges are those of 
Purimaruni and Manimi, which are between nine and ten leet 
in height. It was with surprise I found, by barometrical 
measurements, that the entire fall of the Eaudal, ^om the 
moutib of the Cameji to tiaat of the Tc^wro, scarcely amounted 
to more than 30 or 32 feet. (A geodesic levelling is not 
practicable, owing to the inacoessibiHty of the locality and the 
postiferons atmoi^here, which swanns with mosquitoes.) I say' 
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WX& smpriBe, for IlienoediaooTered 4iiai the tremendovt row 
aad wild dashing of the stream arose from the coatraction of 
its bed by BOiBeroos rocks andiskndSyaBdliiecouBteF-eiinents 
ppodttoed hj the fonn aad position of the masses of rock. 
The trutk of my assertion regurding the iaconsiderable height 
^ the wiMyle &11 wiU be best verified by obserang the cata^ 
caets, in descending to 1^ bed of the riyer* fcom the yiUago 
«f Maypuses, aexioes ihe rodcs of MamatL 

At this point the beholder enjoju a most striking and won- 
dei^ prQq>eet A foaming sui&oe, several miles in length, 
intecsected with m>n-black jde^sscs of rode projecting like 
battlemented ruins £rom the waters, is seen at one Tiew« 
Bvery islet and ereay rode is adorned with luxuriant forest 
trees. A perpetual mist hovers oyer the watery mirror, and 
the summits of the lofty palms pierce through the clouds of 
Tspoory i^^nray. When the rays d the glowing eyening 
sun are refracted in the humid atmosphere, an exquisite 
optical illusion is produced. Coloured bows appear, yanidi, 
snd re-appear, wlnle the ethereal picture dances, like an ignis 
fatuus, with every motion of the sportive breese. 

Dming the long rainy seasons, the fedling waters carry down 
quantities of vegetable mould, which aocomulating, form islands 
of the naked rocks ; adorning the barren stone widi blooming 
beds of Melastomes and Dro6a*a8, silver-leaved Mimoea, and 
A variety of ferns. They recal to the mind of the European 
those groups of vegetation wlm^ 1^ inhabitants of the Alps 
term couriils, blocks of granite bedecked with flowers which 
project solitarily amid the GBaciers of Sayoy. 

In the blue distance the eye rests on the mountain dudn of 
Ounavami, a fer-stretching diain c^ Mils which terminates 
abruptly in a sharply truncated cone. We saw this conical 
hill, called by the Indians Calitamini, glowing at sunset as if 
in crimson flames. Thk appearance daily returns. No one 
has ever been in the immediate neighbourhood of this 
mountain. Possibly its dazzling brightness is prodmed 
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by the reflecting 8ur&ce of decomposing talc, or mica 

SG^t. 

\ During the five days that we passed in the nei^bourhood 
of the cataracts, we were much struck by the fact that the 
roar of the rushing torrent was three times as great by- 
night as by day. The same phenomenon is observed in alL 
European water&Us. To what can we ascribe this effect in a^ 
solitude where the repose of nature is undisturbed? Pro- 
bably to ascending currents of warm air, which producing an 
unequal density of the elastic medium, obstruct the propa* 
gation of sound by displacing its waves; causes which cease 
after the nocturnal cooling of the earth's surface. 7 

The Indians showed us traces of ruts caused^ by wheels. 
They speak with wonder of the homed cattle, (oxen,) which 
at the period of the Jesuit missions used to draw the 
trucks, that conveyed the canoes, along the left shore of the 
Orinoco, from the mouth of the Cameji to that of the Toparo. 
The canoes at that time were transported without the dis- 
charge of their cai^oes, and were not as now injured by being 
constantly dragged over sharp-pointed rocks, or stranded. 

The topographical plan which I have sketched of the locality, 
shews that a canal might be opened between the Cameji 
and the Toparo. The valley in which these two abimdantly. 
watered rivers flow is a gentle level ; and the canal, of which I 
suggested a plan to the Govemor-Gteneral of Venezuela, would 
become a navigable arm of the Orinoco, and supersede the 
old and dangerous bed of the river. 

The Randal of Atures is exactly similar to that of 
Maypures, like which it consists of a cluster of islands between 
which the river forces itself a passage extending from 18,000 
to 24,000 feet. Here too a forest of palm trees rises from 
the midst of the foaming surface of the waters. The most 
celebrated ledges of the cataract are situated between the 
islands of Avaguri and Javariveni, between Suripamana and 
Uirapuri. 
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When M. Bonpland and myself were retuming from the 
banks of the Rio Negro, we ventured to pass the latter, that 
is the lower half, of the Randal of Atures in our loaded 
canoe. We several times disembarked to cUmb over rocks, 
-which, like dykes, connected one island with another. At 
onetime the water shoots over these dykes ; at another it fidls 
into their cavities with a deafening hollow soimd. In some 
places considerable portions of the bed of the river are per- 
fectly dry, in consequence of the stream having opened for 
itself a subterranean passage. In this solitude the golden- 
coloured Rock Manakin (Pipra rupkola) builds its nest. 
This bird, which is as pugnacious as the East India cock, 
is one of the most beautiful birds of the tropics, and is re- 
markable for its double moveable crest of feathers with which 
its head is decorated. 

In the Randal of Canucari the dyke is formed of piled-up 
granitic boulders. We crept into the interior of a cavern, 
ivhose humid waUs were covered with confervsB and phos- 
phorescent Byssus. The river rushed over our heads with a 
terrible and stunning noise. By accident we had an oppor- 
tunity of contemplating this grand scene longer than we 
desired. The Indian boatmen had left us in the middle 
of the cataract, to take the canoe round a small island, 
at the other extremity of which, after a considerable cir- 
cuit, we were to re-embark. For an hour and a half we 
remained exposed to a fearful thunder>storm. Night was 
approaching, and we in vain sought shelter in the fissures 
of the rocks. The little apes which we had carried with 
US for months in wicker cages, attracted by their plain- 
tive cries laige crocodiles, whose size and leaden-grey colour 
indicated their great age. I should not have alluded to the 
appearance of these animals in the Orinoco, where they are 
of such common occurrence, were it not that the natives had 
assured us that no crocodiles had ever been seen among 
the cataracts; indeed, on the strength of that assertion, wd 
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htd wpeatodUy le nU ged to bi^he in ^km portion «f ihe 

M emwUle our anxiety infiraased everj moaBttnt, heet, 
drendied as we were and dftfcf i H by the tkoBdenng roar oi 
^be &Bmg wateam, we ^oold be oompeUed to tpend tbe Imig^ 
tropical nigbt in the Bddst of ^efiaudaL Atheog^howFeves^ 
the Indians made their a^eaxanee widi oar canoe. Their 
delay had been oecasioned by ihe inacec s Bibi li t y of the steps 
they had to descend, owing to the low state of the water; 
whidi had obliged them to seek in &e labyiiath of chanaffjls 
a more practicable passage. 

Near die southern entrance of ^be Raadal of Atores, on the 
r^t bank of the river, lies the cafom of Atamipe, so- 
celebrated amoi^ the Indians. The surrounding aoenery has 
a grand and solemn character, which seems to maik it as a 
national bnrial^laoe. With difficulty, and not withoat dai^er 
of being precifntated into ^be deptiis below, we dambered 
a steep and perfectly bare granite rook, on whose smootJi 
sur&ce it would be hardly possible to keep one's footing were 
it not for large crystals of feldspar, which, defying the action 
of weather, project an mch or more ftom the mass. 

On gaining the summit, a wide prospect of the surroonding 
ooontay astonishes Ihe bdiolder. From the foaming bed ci 
the liver rise hills riefafy crowned with woods, while beyond 
its western bank the eye rests on die boundless Savannah 
of the Meta. On the hociaon loom Hke thretdBoing <dood8 
the mountains of Uniama. Such is the distant view; but 
immediatdy around all is desolate and cmitracted. In the 
deep ravines of the valley moves no living thing save where 
the vulture and ike whiiring goat-sucker wing l^ieir lonely 
way, tbdr heavy shadows gleaming fitfuUy past the barren 
»Kk. 

The cauldron-shaped valley is encompassed 1^ mountains, 
whose rounded summits bear huge granite boulders, measuRZ^ 
from 4Q to more than 60 feet in diameter. They a;^>ear 
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pMBt^i^. on oriy a smgie point of <3!ieirsig&ce, « if jfaeaKghtert 
abode of liie earth wchiM hurl liiem down. 

The further side of th» rocky Tailey is tiucldy ^vvooded. It 
is in this shady spot that the cave of tlw Atamipe is situated; 
properly q>eakin^, however, it is not a ea^e, hut a vault- 
formed hy a far projecting and oveihangtng dkS, — a kind of 
bay hoUewedontby the waters when f)rBM»*ly at this high levd. 
TUa apot is the grave of an exdnet tr^ (11). We counted 
about six hundred well-preeerved skeletons, placed in as many 
baskets, formed of the stalks of palm-leaves. These baskets, 
called by the Indians mtqnresy are a kind of square sack 
varying in siae acccnrding to the age <^ the deceased. Even 
new-born children have each their own mapire. These 
sicdetons are so perfect, that not a rib or a finger is wanting. 

The bones am prepared in three dz£Perent ways : some are 
Ueadied, some dyed red with onoto, the jMgment of tibe Bwa 
OrdUma; otibera like mummies, are anointed with £n^rant 
resin and wrapped in banana leaves. 

The Indians assured me that the ooipse was buried during 
several months in a moist earth, which gradually destroyed Ihe 
fledi; and that after being disint^red, any particles of flesh 
still adhering to the bones were scraped off with ^arp 
stones. This practice is still continued among many tribes of 
Guiana. Besides these baskets or mapires, we saw many 
urns of half-burnt clay, which appear to contain the bones of 
whc^ &mi]ies. The largest of these urns are upwards of 
three feet in height and nearly six feet in length, of an elegant 
oval form, and greenish colomr; with handles shaped like 
crocodiles and serpents, and the rims bordered with flowing 
scrolls and labyrinthine figures. These ornaments are pre- 
cisely similar to those which cover the walls of the Mexican 
palace at Mitla. They are found in every clime and every 
stage of human culture, — ^among the Greeks and Eomans, no 
less than on the shields of Otaheitans, and other South Sea 
islanders,-— in all regions where a rhythmical repetrtion o£ 
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r^ular forms delights the eye. The causes of these resem- 
blances, as I have explained elsewhere, are rather to be refer- 
red to psychical conditions, and to the inner nature of our 
mental qualifications, than as affording evidence in fEivour of 
a common origin and the ancient intercourse of nations.* 

Our interpreters could give us no certain information re- 
garding the age of these vessels ; but that of the skeletons did 
not in general appear to exceed a hundred years. There is a 
legend amongst the Gi^areke Indians, that the brave Atures, 
when closely pursued by the cannibal Caribs, took refuge on. 
the rocks of the cataracts, — a mournful place of abode, in 
which this oppressed race perished, together with its lan- 
guage! (12) In the most inaccessible portion of the Eaudal 
other graves of the same character are met with; indeed it is 
probable that the last descendants of the Atures did not 
become extinct until a much more recent period. There still 
lives and it is a singular fact, an old parrot in Maypures which 
cannot be understood, because, as the natives assert, it speaks 
the language of the Atures! 

We left the cave at nightfall, after having collected, 
to the extreme annoyance of our Indian guides, several 
skidls and the perfect skeleton of an aged man. One of 
these skulls has been delineated by Blmnenbach in his ad- 
mirable craniological work;t but the skeleton, together with 
a large portion of our natural history collections, especially the 
entomological, was lost by shipwreck off the coast of Africa 
on the same occasion when our friend and former travelling 
companion, the young Franciscan monk, Juan Gonzalez^ 
lost his life. 

As if with a presentiment of this painful loss, we turned 
from the grave of a departed race with feelings of deep emo- 

* This subject is elaborately discussed in Heeren's various works.— 
Ed. 

+ Blumenbach, CoUectiones euoR Crantorum diversarum gentium, ftc.^ 
4to, Getting., 1798-1828.— Ed. 
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tion. It was one of those clear and deliciouslf cool nights 
so frequent beneath the tropics. The moon stood high in the 
zenith, encircled by a halo of coloured rings, her rays gilding 
the margins of the mist, which in well defined outline hovered 
like clouds above the foaming flood. Innimierable insects 
poured their red phosphorescent light over the herb-covered 
surface, which glowed with living fire, as though the starry 
canopy of heaven had simk upon the grassy plain. Climbing 
Bignonia, fragrant Vanillas, and golden-flowered BanisteriaSy 
adorned the entrance of the cave, while the .rustling palm- 
leaves waved over the resting-place of the dead. 

Thus pass away the generations of men! — ^thus perish the 
records of the glory of nations ! Yet when every emanation 
of the human mind has faded — ^when in the storms of time the 
monuments of man's creative art are scattered to the dust — 
an ever new life springs from the bosom of the earth. Un- 
. ceasingly prolific nature unfolds her germs, — ^regardless 
though sinful man, ever at war with himself, tramples beneath 
his foot the ripening fruit ! 
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ILLUSTRATIONS AND ADDITIONa 

(1) p. 154— **-4{T0w thatpcicific arm of the sea.^ 

The Atlantic Ocean, between the parallels of 23^ souHk 
lat. and 70° nort^ lat., has the form of a furrowed longitudinal 
▼all^, in which the adTancing and receding angles are oppo- 
site to etuch, other. I first developed this idea in my work 
entitled Essid iTtm Ttihlsau Cfiologi^ue de VAmirique nUri-^ 
dianale, which was published in the Journal de Pky^iqney t. 
liiL p. 61.* From the Canary Isles, especially from 21** 
north lat., and 23° west long., to the north-east coast of South 
America, the snrfoce of the ocean is so calm, and the waves 
•o gentle, that an open boat might navigate it in safety. 

(2) p. 155 — ^* Fresh springs among the Islands of the AntiliesJ* 

On the southern coast of the Island of Cuba, scnith-west of 
the harbour of Batabano, in the Gulf of Xagua, at a distance 
of eight to twelve miles from the shore, springs of fresh water 
gnsh from the bed of the ocean, probably from the action of 
kycbostatie pressure. The jet is propelled with such force 
that boats use extreme caution in appnroaehiBg this spot, which 
is well known for its counter current producing a heavy 
swell. Trading vessels sailing along the coast, which do 
not purpose putting into port, sometimes visit these springs, 
in order to provide themselves, in the midst of the ocean, with 
a supply of fresh water. The freshness of the water increases 
with the depth from which it is drawn. River cows (7W- 
checus manaii), which do not generally inhabit salt water, are 
frequently killed here. This singular phenomenon (the fresh 
springs), of which no mention had hitherto been made, was 
most accurately investigated by my Mend, Don Francisco 
Lemaur, who made a trigonometrical survey of the Bahia de 
Xagua. I did not myself visit Xagua, but remained in the 
insular group situated frirther to the south (the so-called 
Jar dines del Rey)^ to make astronomical determinations of 
their latitude and longitude. 

(3) p. 166-^^^ Ancient rocky harrier J** 
Columbus, whose imwearied spirit of observation was di- 
• Gilbert's Annalen der Physik, M. xvi. 1804, b. 894—449. 
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zeeted on erexj side, proposes in hts letters to ^e l^ramsh 
mwiamhR, a geognostic hypothesis regarding the eonfigura- 
tii»i of the Is^ger Antilles. Being fully impressed with the 
idea of the strength of the Equinoctial current, whidi has often 
a westerly direction, he ascribes to it the disintegration of ihe 
group of the smaller Antilles, and the stngularly lengthened 
eon^uration of the southern coasts of Porto Eico, Haiti, Cuba, 
and Jamaica, all of which follow almost exactly the direction of 
parallels of latitude. On his third voyage (from the end of 
May, 149a, to the end of November, 1500), when, from the 
Boca del Drago to the Island of Margarita, and afterwards 
from that island to Haiti, he felt the whole force of the equi- 
noctial current, ^ that movement of the waters which accords 
with the movement oi the heavens-— niovcmt^ii/b ck lo9 cidos" 
he says e^ressly that the violence of the current has torn the 
Idand of Trinidad from the mainland. He refers the sove- 
reigns to a chart which he sends them — a ^'pmtura de la 
Herray* drawn by himself, to whidi frequent reference is made 
in the celebrated lawsuit against Don Diego Colon respecting 
the rights of the first Admiral. ^Es la carta de marear y 
figura que hizo el Ahnirante seftakndo los rumbos y vientos 
por los quales vino k Paria, que dicen parte del Asia.'^"*^ 

(4) p. 156— ".^icrow the mow-croumed ParopamsuaJ* 

In Diodorus' description of the Paropanisus,f we seem to 
recognise a delineation of the Peruvian chain of the Andes. 
The army passed through inhabited districts in whidi snow 
daHyfeU! 

(5) p. 156 — '^Herrera in his Decades.'' 

Historia genend de las Indias Occidentaies^ Dee. i. lib. iii. 
cap. 12 (ed. 1601, p. 106); Juan Batista Mu2k>z, Historia del 
Nuevo Mtmdoy lib. vi. c. 81, p. 301; Humboldt, Examm 
CW., t-iii. p. 111. 

(6) p. 158 — "!!&« Sources of the Orinoco have never been 
visited hy any European^' 
Thus I wrote respecting these sources in the jrear 1807, in 

♦ Kavarrete, Viages y Descubrimientoa que hicOron por mcur los 
Espanoles, t. i. pp. 253, 260 ; t. iii. pp. 589, 587. 
t Diodor. Sicul., lib. zvii. p. 553 (Bhodom.) 
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the first edition of the Ansichten der Natur, and I repeat mtfa. 
equal truth the same statement after an interval of forty-one 
years. The travels of the brothers Robert and Richard 
Schomburgk, so important in reference to all departments of 
natural science and geography, have established other and 
more interesting £Eicts; but the problem of the situation of 
the sources of the Orinoco has been only partially solved 
by Sir Robert Schomburgk. M. Bonpland and myself ad- 
vanced from the west as far as Esmeralda, or the con- 
fluence of the Orinoco with the Quapo ; and I was enabled, 
by the aid of well-attested information, to describe the 
upper course of the Orinoco to above the mouth of the 
Gehette, and to the small waterfall (Randal) de los Qua- 
banbos. From the east Sir Robert Schomburgk, proceed- 
ing from the moimtains of the Majonkong Indians, the 
inhabited portion of which he estimated by the boiling point 
of water to be 3517 feet in height, succeeded in reaching the 
Orinoco by the Padamo River, which the Majonkongs and 
Guinaus (Guaynas?) call Paramu."^ I had placed this con- 
fluence of the Padamo with the Orinoco in my Atlas, in 
3M2' N. lat, and 66^ 46^ W. long. . but Schomburgk found it 
by direct observation in 2° 63' lat. and 66° 48' W. long. The 
main object of this traveller's journey was not ' natural 
history,' but the solution of the prize question proposed by 
the Royal Geographical Society of London, in November, 
1834,— on the connection of the coast of British Guiana with 
the easternmost point which I had reached on the Upper Ori- 
noco. After undergoing many sufferings, this object was tho- 
roughly achieved. Robert Schombui^k reached Esmeralda, 
with his instruments, on the 22nd of February, 1839. His 
determinations of the latitude and longitude of the place 
agreed more closely vrith mine than I had anticipated. Let us 
here allow the observer to speak for himself: — " Words are in- 
adequate to describe the feelings which overwhelmed me when 
I sprang on shore. My object was attained ; my observations, 
begun on the coast of Guiana, were brought into connection 
with those of Humboldt at Esmeralda, and I freely admit 
that at a time when my physical powers had almost entirely 
deserted me, and when I was surrounded by dangers and di^ 
Acuities of no ordinary kind, the recognition which I hoped 
* ^eieen in Guiana, 1841, b. 448* 
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for from liim, was the sole inducement which inspired me 
with a fixed determination to press forward towards the 
goal which I had now reached. The emaciated figures of 
my Indian companions and my faithful guides proclaimed 
more fully than any words could do, what difficulties we had 
had to surmount, and had surmounted." After citing ex- 
pressions so gratifying, I must be permitted to subjoin 
the opinions I expressed regarding this great imdertaking 
promoted by the Royal Geographical Society of London, in my 
Preface to the German edition of Bobert Schomburgk's Ac- 
count of his Travels, published in 1841. "Immediately 
after my return from Mexico, I indicated the direction and 
the routes by which the imknown portion of the South 
American Continent between the sources of the Orinoco, the 
mountain chain of Pacaraima, and the sea-shore near Esse- 
quibo, might be explored. These wishes, so strongly expressed 
in the personal narrative of my journey, have at length, after 
the lapse of nearly half a century, been for the most part 
fulfilled. I rejoice that I have been spared to see so important 
an enlargement of our geographical knowledge ; I rejoice too in 
seeing a courageous .and well-conducted enterprise, requiring 
the most devoted perseverance, executed by a young man, 
to whom I feel bound no less by the ties of similarity of pur* 
suits than those of coimtry. lliese ch'cumstances were alone 
able to overcome the aversion and disinclination which I en- 
tertain, perhaps imjustly, for introductory prefaces by a dif- 
ferent hand than that of the auihor himself. But I could 
not resist the impulse of expressing thus publicly my sincere 
esteem for the accomplished traveller who, led on by tha 
meritorious idea of penetrating from east to west, from tha 
Valley of the Essequibo to Esmeralda, has succeeded, after 
five years of efforts and of sufferings (the extent of which. 
I well appreciate from my own experience), in attaining, 
the object of his ambition. Courage for the sudden accom- 
plishment of a hazardous imdertaking is easier to find, and 
implies less inward strength, than the resolution to endure 
with resignation long-continued physical sufferings, excited 
by absorbing mental interest; and still to press forward, im- 
dismayed by the certainty of having to retrace his steps 
under equally great privations and with enfeebled powers. 
Serenity of mind, which is almost the first requisite for att 

K 
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enterprise in inhospitable regions, a passionate love for anj 
depaitment of scientific labour (be it natural history, astro- 
nomy, hypsometrics, or magnetism), a pure feeling for tibe 
enjo3rment which natnre is capable of imparting, are elements 
which, when they combine togeflier in one individual, ensure 
valuable results from a great and important journey.** 

I will prefece my consideration of the question of the 
sources of Ihe Orinoco with my own conjectures in relation 
to the subject. The perilous route travelled in 1 739 by the 
surgeon Nicolas Hortsmann, of Hilde^eim; in 1775 by the 
Spaniard Don Antonio Santos, and his friend Nicolas Rodri- 
guez; in 1798 by the Lieutenant-Colonel of the 1st Raiment 
of the Line of rara, Don Francisco Jose Rodriguez Barata; 
and (according to manuscript maps, for which I am indebted 
to the former Portuguese Amba^ador in Park, Chevalier de 
Brito) by several English and Dutch settlers, who in 1811 
travelled fit>m Surinam to Para by the portage of the Rupu- 
nuri and by Ihe Rio Branco; — divides the terra incogmta of 
the Parime into two imequal parts, and serves to marie the 
position of a very important point in the geography of those 
regions — ^viz., the sources of the Orinoco, which it is no 
longer possible to remove to an indefinite distance towards 
the east, without intersecting the bed of the Rio Branco, 
which flows from north to south through the fluvial district of 
the Upper Orinoco; while this portion of the great river itself 
pursues for the most part a direction from east to west. The 
Brazilians, since the beginning of the present century, have 
from political motives manifested a vivid interest in the ex- 
tensive plains east of the Rio Branco.* Owing to the 
position of Santa Rosa on the Uraricapara, \diose course ap- 
pears to have been pretty accurately determined by Portu- 
guese engineers, the sources of the Orinoco cahnot be situated 
east of the meridian of 63° 8' west long. This is the eastern 
limit beyond which they cannot be placed, and taking into con- 
sideration the state of the river at the Randal de los Gua- 
haribos (above Cafio Chiguire, in the coimtry of the strikingly 
&ir-skinned Guaycas Indians, and 52' east c^ the great Coto 

* See the Memoir which I drew up at the request of the Portugaese 
Govenunent, in 1817, " Sur la fixation dea limites des Ouyanes Fran- 
caise et Portugvmae." Schoell, Archives historiques et politiques, ou 
Tt^cuea de Pieces qfficidlea, MSmoirei, <fec. t i. 1818, pp. 48—58. 
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thiida), it appears to me probable ^«t the Orinoco in its 
upper part does not extend, at the utmost, beyond the meri- 
dian of 64® 8^ urest long. This point is, aooopdiBg to my 
jcombinations, 4° 12' west of the little lake of Amucu, which 
was reached by Sir Robert Schombnrgk. 

I will now detail the conjectures of that traveller, after 
having first given my own earlier ones. According to him 
tlie oouise ctf the Upper Oinoco, to the east cf Esme- 
ralda, is dix^cted from sonth-east to north-west; my estima- 
tions of latdtude for the mouths of the Padamo and the 
€(db^;te aj^ear to be respectively 19' and 36' too small. 
Schombargk conjectures t£at the sources of the Orinoco 
are situated in kt. 2® ZQf, and the fine '* Map of Gnayana, 
to ilhffitrate the route of R. H. Sdiomburgk,** which accom- 
panies the splendid Engli^ work entitled Views in the Inte- 
rior of Ouianay places its geographical sources in 64® 50' 
west long., i.e., 1° 6' west of Esmeralda, and only 48' of 
longitude nearer to the Atlantic than I had determined the 
position of this point. Astronomical combinations led Schom- 
bnrgk to place the mountain of Maravaca, which is about ten 
liiousand feet hi^, in 3® 41' lat. and 65° 48' west long. The 
Orinoco was scarcely three hundred yards wide near tho 
month of the Padamo or Paramu, and more to the west, where 
it expands to a width of from four to six hundred yards, it 
was so shallow, and so full of sandbanks, that the expedition 
was obliged to dig channels, as the river bed was only fifteen 
inches deep. Fresh-water dolphins were still to be seen 
in great numbers everywhere — a phenomenon which the 
zoologists of the eighteenth centmy would not have expected 
to find in the Orinoco and the Ganges. 

(7) p. 158—" The most luxurious product tf a tropical 
climate J* 

The Bertholletia excelsa (Juvia), of the family of Myrtacea 
(and placed in Richard Schomburgk's proposed division of 
Lecythideae), was first described in Plantes JSquinoxiales, 
t. i. 1808, p. 122, tab. 36. This colossal and magnificent 
tree offers, in the perfect development of its cocoa-like, roimd, 
close-grained, woody fruit, inclosing the three-cornered and 
also woody seed-vessels, the most remarkable example of 
luxuriant organic development. The Bertholletia grows in 
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the forests of the Upper Orinoco, between the Padamo and 
the Ocamu, in the vicinity of the mountain of Mapaya, as 
well as between the rivers Amaguaca and Gehette.* 

(8) p. 158 — ^** Grass stalks, whose joints measure upwards of 
eighteen feet from knot to knot.** 

Robert Schomburgk, when visiting the small mountainous 
country of the Majonkongs, on his route to Esmeralda, was 
fortimate enough to determine the species of Arundinaria, 
which furnishes the material for these blowing-tubes. He 
says of this plant: " It grows in large tufts, like 3ie bambusa; 
the first joint rises, in the old cane, vrithout a knot, to a 
height of from 16 to 17 feet before it begins to bear leaves. 
The entire height of the Arundinaria, growing at the foot of 
the great mountain-cluster of Maravaca, is from 30 to 40 feet, 
with a thickness of scarcely half an inch in diameter. The 
top is always inclined; and this species of grass is peculiar to 
the sandstone mountains between the Ventuari, the Paramu 
(Padamo), and the Mavaca. The Indian name is Curata, and, 
therefore, from the excellence of these celebrated long blowing- 
tubes, the Majonkongs and Guinaus of these districts have 
acquired the name of the Curata nation."! 

(9) p. 159 — ^^ Fabulous origin of the Orinoco from a lake** 

The lakes of these regions (some of which are wholly 
imaginary, while the real size of others has been much exag- 
gerated by theoretical geographers) may be divided into two 
groups. The first of these groups comprise those situate 
between Esmeralda (the most easterly mission on the Upper 
Orinoco), and the Rio Branco; to the second, belong the lakes 
presumed to exist in the district between the Rio Branco and 
French, Dutch, and British Guiana. This general view, of 
which travellers should never lose sight, proves that the ques- 
tion of whether there is another Lake Parime eastward of the 
Rio Branco, besides the Lake Amucu, seen by Hortsmann, 
Santos, Colonel Barata, and Schomburgk, has nothing whatever 
to do with the problem of the sources of the Orinoco. As 
the name of my distinguished friend the former Director 
of the Hydrographic Office at Madrid, Don Felipe Bauza, is 

* HelcUion hiatorique, t. ii. pp. 474 — 496, 668—562, 

t Beisen in Ouiana and am Orinoko, 461» 
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of great weight in questions of geography, the impartiality 
which ought to influence every scientific investigation makes 
it incumbent on me to mention that this learned man was 
inclined to the view that there must be lakes west of the 
Rio Branco, at no great distance from the sources of the 
Orinoco. He wrote to me from London shortly before his 
ileath, " I wish you were here that I might converse with 
you respecting the geography of the Upper Orinoco, which 
has occupied you so much. I have been fortunate enough to 
rescue from entire destruction the papers of the General of 
Marine, Don Jos6 Solano, feather of the Solano who perished in 
BO melancholy a manner at Cadiz. These documents relate to 
the settlement of the boundary line between the Spaniards and 
Portuguese, with which Solano had been charged since 1754, 
m conjunction with the Escadre Chef Yturriaga and Don 
Vicente Doz. In all these plans and sketches I find a Laguna 
Parime sometimes as a source of the Orinoco, and sometimes 
as wholly detached from it. Are we then to assmne that 
there is another lake ftirther eastward to the north-east of 
Esmeralda?" 

Loffling, the celebrated pupU of Linnaeus, accompanied the 
last>nam^ expedition to Cumana in the capacity of botanist. 
He died on the 22nd of February, 1756, at the mission of 
Santa Eulalia de Murucuri (somewhat to the south of the 
confluence of the Orinoco and Caroni), after traversing the 
missions on the Piritu and Caroni. The documents of which 
Bauza speaks are the same as those on which the great map 
of De la Cruz Olmedilla is based. They have served as the 
foundation of all the maps of South America, which appeared 
in England, France, and Germany, before the end of the last 
century; and have also served for the two maps executed in 
1756 by Father Catdin, the historiographer of Solano's ex- 
pedition, and by M. de Surville, Keeper of the Archives in 
the Secretary of State's Office at Madnd, who was but an un- 
skilful compiler. The contradictions aboimding in these 
maps show the little reliance that can be placed on the results 
of this expedition. Nay more. Father Caulin, above referred 
to, acutely details the circumstances which gave rise to this 
fable of liie lake of Parime ; and the map of Surville, which 
accompanies his work, not only restores this lake, under 
the name of the White Lake, and the Mar Dorado, but indi- 
cates another smaller one, from which flow partly by means 
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ef eolk^eral bfancfaes, tiie Orinoco, Snqm^ andOoMno. I was 
able to c^mvince myself on the spot of the following facta well 
known in the misi^ns; that Don Jos6 Solano did not do 
more than cross the catazacts c£ Atores and Maypures ; that 
he did not reaeh the eoaflnence of the Guaviare mkL the 
Orinoco in 4^ 3^ north lat, and 6S^ 9f west long. ; and that 
the astronomical instruments of the bonsdary expedition were 
neither carried to the isthmus of the Pimiehin and the Bio 
N^ro, nor to the Cassiquiare ; and eren on the Upper C^inoeov 
not beyond the month of the Atabapo. This Yast extent 
of territory was not made tiie scene of any accurate observar 
tions before my journey, and has subsequently to Solano'a 
expedition been trayersed only by some few soldiers who had 
been sent on ex^ring expeditions; while Don Apolinario de 
Fuente, whose journal I obtained from the archives of the 
province of Quixos, has gathered without discrimination every- 
thing from the fallacious narratives of the Indians that could 
flatter the credidity of the Governor Centurian. No member 
of the expedition had seen a lake, and Don Apolinario was 
imable to advance beyond the Cerro Yumarique and Gehette. 
Although a line of separation, ^Drmed by the basin of the 
Bio Branco, is now establi^ed throughout ihe whole extent oi 
the country, to which we are desirous of directing the inquiring 
aeal of travellers, it must yet be admitted, that our geo- 
graphical knowledge of the c&striet west of this valley between 
62^ and 6d° long., has made no advance whatever for at least 
a century. The repeated attempts made by the Government 
of Spanish Guiana sinee the expeditions of Iturria and Solano^ 
to reach and to peas over the Pacaraima Mountains^ have 
been attended by very imimportant results. When the 
Spaniards, in proceeding to the nus^ons of the Catalcmian 
capuchins of Bareeloneta, at the confluence of the Caroni and 
the Bio Paragua, ascended the last-named river southward to 
its junction wi^ the Paraguamusi, they ^[mnded at this 
point the mission of Gtiujon, whieh, at flrst, bore the 
pompous appellation of Ciudad de Guirion. I |daee it in 
about 4° aCr north, latitude. From thence the Gov^Tier 
Centurion, in consequence of the exf^gerated account givea 
by two Indian chi(^, Paranacare and Arimuiea|dy respect- 
ing the powerful tribe of the Ipurueotos, was exeked to 
search for 'El Dcnrado,' and in carrying what were then 
called spiritual ccmqu^ssts still further, founded^ beyond the 
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Pacarwoa Moaatains, the two Tillages of Santa Rosa and 
San Bautista de Caudacacla. The former was situate oa 
the upper eastern bank of the Uraricapara, a tributary of 
the XJraricuera, which I find in the journal of Rodriguez under 
the name of the Eio Curaricara; the latter, at &om 24 to 28 
miles further east-south-east. The astronomo-geographer of 
the Portuguese Boundary Commission, Captain Don Antonio 
Pires de Sylva Pontes Leme, and the Captain of Engineers, Don 
Ricardo Franco d' Almeida de Serra, who betweea 1787 and 
1804, surveyed with the greatest care the whole coarse of the 
Rio Branco and its i;^per tributaries, call the most westecnt 
part of the Uraricapara, '' The Valley of Inundation.'* They 
place the Spanish mission of Santa Rosa in 3° 4/tf north lat^ 
and mark the route that leads from thence northward across* 
the mountain chain to the Caiio Anocapra, a branch of the 
Paragpiamusi, which forms a connecting passage between the 
basin of the Rio Branco and that of the Caroni. Two mapa 
c£ these Portuguese cxfficerSy embracing all the details of the 
trigometrical survey of the bends of the Rio Branco, the 
Urarieiiera, the Tacutu, and the Mahu, were most kindly 
communicated to Colonel Lapie and mysdf by the Count of 
Linhares. These valuable unpublished documents, of which 
I have availed myself, are still in the hands of the learned 
geographer, who long since began to have them engraved at 
his own expense. Ilie Portuguese sometimes call the whole 
of the Rio Branco by the name of Rio Parime, and sometimes 
limit this appellation to one branch only, the Uraricuera, some- 
what below the Caiio Mayari and above the old mission of San 
Antonio. As the words Paragua and Parime alike imply water, 
great water, lake, and sea, we cannot wonder at finding then, 
so often repeated among tribes living at great distance) 
from each other; as, ioc instance, by the Omaguas on the 
Upper Marafion, by the Western Guaranis, and by the 
Caribs. In aU parts of the world, as I have already re^ 
marked, large rivers are called by those who live on 
their banks '' the River," without any specific denomination. 
Paragua, the name of a branch of the Cnroni, is also the term 
applied by the natives to the Upper Orinoco. The name 
Orinucu is Tamanakish; and Diego de Ordaz first heard it 
used in the year 1531, when he ascended to the mouth of the 
Meta. Besides the Valley of Inundation above mentioned 
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we fin4 other large pieces of water between tlie Rip Xumuru 
and the Parhne. One of these bays is a branch of the Tacutu, 
and the other of the Uraricuera. Even at the base of the Paca* 
raima Mountains the rivers are subject to great periodical 
overflowings; and the Lake Amucu, of which we shall subse* 
quently speak more fully, exhibits exactly the same character 
at the commencement of the plains. The Spanish missions, 
Santa Kosa and San Bautista de Caudacacla, or Cayacaya, 
foimded in the years 1770 and 1773, by the Governor Don 
Manuel Centurion, were destroyed before the close of the last 
century; and since that time, no new attempt has been made 
to advance from the basin of the Caroni to the southern 
declivity of the Pacaraima Mountains. 

The territory east of the valley of thfe Rio Branco has of 
late years been made the subject of several successful explor- 
ations. Mr. Hillhouse navigated the Massaruni as far as the 
Bay of Caranang, whence, as he says, a path would lead 
the traveller, in two days, to the source of the Massaruni; 
and, in three days, to the tributaries of the Bio Branco, 
With respect to the windings of the great river Massaruni, 
described by Mr. Hillhouse, he himself observes, in a letter 
addressed to me from Demerara, 1st January, 1831, that 
" the Massaruni, reckoning from its sources, flows first to the 
west, then for one degree of latitude to the north; afterwards 
nearly 200 miles eastward; and, finally, to the north and 
north-north-east till it merges in the Essequibo." As Mr. 
Hillhouse was imable to reach the southern declivity of the 
Pacaraima chain, he was not acquainted with the Amucu Lake ; 
and he says himself, in his printed report, that "from the 
accounts given him by the Accaouais, who are continually 
traversing the coimtry between the shore and the Amazon 
Biver, he is convinced there is no lake in this district." This 
assertion occasioned me some surprise, as it was directly 
opposed to the views I had previously formed regarding the 
Lake Amucu, from which flows the Canu Pirara, according to 
the accounts given by the travellers Hortsmann, Santos, and 
Rodriguez (and which had inspired me with the more confi- 
dence, because they entirely coincide with the recent Portu- 
guese manuscript charts). Finally, after five years of expec- 
tation, Schomburgk's journey has removed all farther doubt. 

•' It is difficult to believe," says Mr. Hillhouse, in his inte- 
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resting memoir on the Massonmi, '^ that the tradition of a 
large inland sea is wholly unfomided. According to my 
views, the following circumstance may have given rise to the 
belief in the existence of the fabulous lake of the Parime. At 
6ome distance from the rocky fall of Teboco the waters of the 
Massaruni present to the eye as little motion as the calm 
surG^ce of a lake. If at a more or less remote period the hori- 
zontal granitic strata of Teboco had been totally compact and 
without fissures, the waters must have been at least 50 feet 
above their present level, and there would have been formed 
an immense lake 10 or 12 miles in width, and 1500 or 2000 
miles in lei^th."* The extent of this supposed inimdation 
is not the only reason which prevents me from acceding to this 
explanation; for I have seen plains (Llanos), where, during the 
rainy season, the overflowing of the tributaries of the Orinoco 
annually covered a surface of 6400 square miles. The laby- 
rinth of ramifications between the Apure, Arauca, Capanaparo, 
and Sinaruco (see maps 17 and 18 of my Physical Atlas), is 
then wholly lost sight of; the configuration of the river beds 
can no longer be traced, and the whole appears like one vast 
lake. But the locality of the fabulous Dorado, and of the 
Xiake Parime, belongs historically to quite a different part of 
Guiana, namely, that lying south of the Pacaraima mountains. 
This myth of the White Sea and of the Dorado of the Parime, 
has arisen, as I endeavoured thirty years ago to show in 
another work, from the appearance of the micaceous rocks of 
the Ucucuamo, the name Rio Parime (Rio Branco), the inun- 
dations of the tributaries; and especially from the existence of 
the lake AmucUy which is in the neighbourhood of the Bio 
Rupunuwini (Rupimuri), and is connected by means of the 
Pirara with the Rio Parime. 

I havo had much pleasure in finding that the travels of 
Sir Robert Schomburgk have fully corroborated these early 
views. The section of his map which gives the course of the 
Essequibo and of the Rupimuri is quite new, and of great 
importance in a geographical point of view. It places the Paca- 
raima chain between 3° 52' and 4° north lat., while I had given 
its mean direction from 4° to 4^ 10'. The chain reaches the 
confluence of the Essequibo andRupuniui in 3° 57' north lat., 
and 58^ 1' west longitude; I had placed it half a degree too 
* Ifouvelles Amtalet des Voyages, 1836, Sept. p. 816. 
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§kt to the norUi. SohombiB^ calls Hie last-named met 
Bnpmimii, according to the proBunciation of the Macosis; 
and gires as the ^nionymes Rapunori, Rupimuwini and 
Opununy, which haye arisen from the difficulty the Carib 
tribes of these districts find in proaooneing the lett»* 
**r.** The position oi the lake Amucu and its relations 
to the Mahu (Maoa) and Tactitu (Tacoto) ecMrespond per- 
fecdj witii my map of Col(nnbia drawn in 1825. We a gieo 
eqiudly weU regariding the latitude of the lake of Amnca, 
for while he jdaces it in 3^ 33', I conod^ed it to be in 3^ 35'; 
the Callo Pirara (Pirarara) whidi connects the Amncn with 
the Rio Branco, flows from it towards the ncnrth, and not to 
liie west as I had marked it. The ^barana ci my map, the 
sources of whidi Hortnnann placed to the north of the C«Ti» 
XJcucuamo near a fine mine of rock crystal, is the Sipanmi 
of Sehomburgk's map. His Waa-Ekuru is the TaTaricaru of 
the Portuguese geographer P<mtes Leme, and is the branch 
of the Rupunuri which lies the nearest to the lake of Amucu. 
The fcAowing remarks from the report <^ Sir Robert 
Schomburgk throw some light on the subject in questk>n. 
" The lake of Amucu," says this traveller, " is without doubt 
the nucleus of the Lake of Parime and of the supposed White 
Sea. In December and January, when we visited it, it was 
scarcely a mile in length, and was half covered with reeds.'* 
The same observation occurs on D'Anville's map of 1748. 
•' The Pirara flows from the lake to ike W.N. W. of tiie Indian 
villf^e of Pirara and falls into the Maou or Mahu. The last- 
named river rises, according to the information given me, north 
of the ridge of the Pacaraima mountains, which in their eastern 
portion <fc not attain a greater elevation than about 1600 feet. 
The sources of the river are on a plateau, from, whence it 
is precipitated in a beautiful waterfall, known as the Corona. 
We were on the point of visiting this fell, when on the third 
day of our excursion to the mountains, the indisposition of 
one of my companions compelled me to return to the station at 
the lake Amucu. The M^u has black coflfee-c<^oured water, 
and its current is more impetuous than that of ike Rupunuri. 
In the mountains through which it pursues its course it is 
about 60 yards in breadtii. Its environs are here extremely 
picturesque. This valley as well as the bank of the Buroburo^ 
which flows into the Siparuni, are inhabited by the Macusis. 
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f& Apirii the whole Savaimahs are o^ crftowe d, and ihok 
pre9exit the peculiar phenomenon of the waters belonging to 
two di£5srent river basins commingling together. It is pt)- 
bable that the vast extent of this temporary immdation may 
have given rise to the fiible of the lake of Paxime. Daring 
the rainy season a water eommunicati^i is formed in theinte- 
rior of the country between the Essequibo, the Kio Braaeoy 
and ihe Gran Para. Some groups of trees, rising like Oases 
(cm the sand-hills of the Savanxiahs, present, at the time of 
tiie inundaticm, the appearaaoce ei isiancb scattered over a 
lake ; and these are without doubt the Ipomncena islands of 
Don Antonio Santos.'' 

In D'Anville*s manu8criiM», winch his heirs kindly aHowed 
me to examine, I find that Hortanann of Hildesfaeim, who 
deseribed these districts with great care, saw a second Alpine 
lake, which he places two day's journey above the con- 
fluence of the Mahu with ihe Ru> Parime (Tacutu?). It is 
a blaek water lake, situated on the summit of a BMxmtain. 
He explicitly distinguishes it from the lake of Anrocu, whidi 
he describes as '' covered wiih rushes." The descriptions given 
by Hortsmann and Santos coineide with the Portuguese manti" 
script maps of the Marme Bureau at Rio Janeiro, in not 
indicating the existence of an uninterrupted eomtection be- 
tween the Rupunuri and the lake of Amueu. In D'AnviUe's 
maps of South America, the rivers are better drawn in the 
£rst edition published in 1748, than in the more exteiH 
sively circulated one of 1 760. Schomburgk's travels fully con- 
firm the independence of the basin of the Ri^unuri and 
Essequibo; but he draws attenticm to the fact that, during the 
rainy season, the Rio Waa-Ekuru, a tributary of the Rupimuri, 
is in connection with the Cano Pirara. Sudi is the condition 
of these river-channels, which are still but little developed, and 
almost entirely without separating ridges. 

The Rupunuri and the village of Anai^ 3^ 56^ north latitude, 
58° 94f west longitude, are at present recognised as the political 
boundaries between the British and Braailiaa domains in these 
desert regions. Sir Robert Schomburgk was compelled by 
severe illness to make a protracted stay at AnaL He bases 
his chronometrical determinations of the position of the lake 
of Amucu on the mean of many lunar distances, east and 
west, which he measured during his sojourn at Anai. His 
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determinations of longitude for these points of the Parimc are 
in general one degree more east than those in my map of 
Colombia. While I am far from calling in question the result 
of these lunar observations taken at Anai, I may be allowed 
to observe that the calculation of these distances is of im- 
portance, when it is desired to carry the comparison from the 
take of Amucu to Esmeralda, which I found in 66° 19' west 
longitude. 

^us then we see the great Mar de la Parima, (which it was 
80 difficult to remove from our maps, that even after my iretum 
from America it was stiU supposed to be 160 miles in length,) 
reduced by recent investigations to the lake of Amucu, mea- 
suring only two or three miles in circumference. The illu- 
sions entertained for nearly two hundred years, and which in 
the last Spanish expedition, in 1776, for the discovery of 
El Dorado, cost several hundred lives, have finally terminated 
by enriching geography with some few results. In the year 
1612 thousands of soldiers perished in the expedition, under^ 
taken by Ponce de Leon, to discover the " Fountain of Youth," 
on one of the Bahama Islands, called Binimi, which is hardly 
to be found on any of our maps. This expedition led to 
the conquest of Florida, and to the knowledge of the great 
oceanic current, or gulf-stream, which flows through the 
Straights of Bahama. The thirst after gold, and the desire of 
rejuvenescence— the Dorado and the Fountain of Youth — 
stimulated, to an almost equal extent, the passions of man- 
kind. 

(10) p. 161 — " The Piriguao, one of the noblest forms of 
the Palm." 

Compare Humboldt, Bonpland, and Kunth, Nova Genera 
Plantarum, and Plant, isqutnoct,, t. i. p. 315. 

(11) p. 171 — " The grave of an extinct race,'* 

During my stay in the forests of the Orinoco, researches 
were being made, by royal command, in reference to these 
bone-caves. The missionary of the cataracts had been falsely 
accused of having discovered in these caves treasures which 
the Jesuits had concealed there prior to their flight. 

(12) p. 172 — " J^'^hen his language perished with him,** 

The parrot of the Atures has been made the subject of a 
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cbarming poem by my friend Professor Ernst Curtiiis, the tutor 
of the promising yoimg Prince Friedrick Wilhehn of Prussia. 
The author will foi^ive me for closing the present section of 
the " Views of Nature" with this poem, which was not de- 
signed for publication, and was communicated to me by 
letter. 



THE PARROT OF ATURES. 

Where, through deserts wild and dreary, 

Orinoco dashes on, 
Sits a Parrot old and weary. 

Like a sculptured thing of stone. 

Through its rocky barriers flowing, 
Onward rolls the foaming stream; 

Waving palms on high are glowing 
In the sun's meridian beam. 

Ceaselessly the waves are heaving. 

Sparkling up in antic play; 
While the sunny rays are weaving 

Rainbows in the feathery spray. 

Where yon billows wild are breaking. 

Sleeps a tribe tor evermore, 
Who, their native land forsaking. 

Refuge sought on this lone shore. 

As they lived, free, dauntless ever, 

So the brave Atunans died; 
And the green banks of the river 

AH their mortal relics hide. 

Yet the Parrot, ne'er forgetting 

Those who loved him, mourns them still; 
On the stone his sharp beak whetting. 

While the air his wailings fill. 

Where are now the youths who bred him, 
To pronounce their mother tongue,— 

Where the gentle maids who fed him. 
And who built his nest when young? 
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AIL alas! an Ufetess lying, 

Stretdi'd iiboq tlieir grassy bed; 

Kor eaa all hai* moumftil cryiiig, 
£*er awake the skmbenng dead. 

Still he calls with voice imploring, 
To a world that heeds him not; 

Nought replies but waters roaring- 
No kiad soul bewails his lot. 

Swift the savage turns his rudder. 
When his eyes the bird behold; 

None e'er saw without a shudder 
That Aturian Parrot <dd! 
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THE NOCTDENAL LIFE OF ANIMALS 



PRIMEVAL FOREST. 



It tlie fiicidty of appredating nature, in different races of 
nam, and if the c^iaracter of the eonntries ikej now inhabit, 
or hare traversed in their earHer migrations, have more or 
less eoriched the peq)ective languages by appropriate terms, 
expressive of the forms of mountains, the state of vegetation, 
tiie a2^>earanees ei the atmosj^re, and the contour and 
grouping of the clouds, it must be admitted that by long 
use and Hterary caprice many of these designations have been 
div^^ted from the sense tiiey originally bore. Words have 
gradually been regarded as synonymous, which ought to have 
r^nained distinct; and languages have thus lost a portion of 
the expressiveness and force whi<^ might else have imparted 
a physic^omical diaracter to descriptions of natural scenery. 
Ab an evidence of the extent to whi<^ a commimion with 
nature, and the requirements of a laboriotis nomadic life, 
may enrich language, I would recall the abundance of 
characteristic denominations employed in Arabic and Persian, 
to distinguish plains, stej^^s, and deserts (1), according as 
tbey are entirely bare, covered with sand, or intersected by 
tabular masses of rock; or as they are diversified by spots 
of pasture land and extended tracts of social plants. The 
old Castilian dialects are no less remarkable (2) for the 
copiousness of their terms descriptive of the physiognomy 
of mountains, especially in reference to those features which 
veeur in all regions of ihe earth, and which proclaim a&r 
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off ike nature of the rock/ As the declivities of the Andes 
and the mountainous parts of the Canaries, the Antilles, 
and the Philippines, are all inhabited by races of Spanish 
descent; and as the nature of the soil has thei^ influ- 
enced the mode of life of the inhabitants to a greater de- 
gree than in other parts of the world, excepting perhaps in 
the Himalaya and the Thibetian Highlands; so also the 
designations expressive of the forms of mountains in trachytic, 
basaltic, and porphyritic districts, as well as in schistose, 
calcareous, and sandstone formations, have been happily 
preserved in daily use. Under such circumstances, newly 
formed words become incorporated with the common stock* 
Speech acquires life from everything which bears the true im-* 
press of nature^ whether it be by the definition of sensuous 
impressions received from the external world, or by the expres- 
sion of thoughts and feelings that emanate from our inner 
being. 

In descriptions of natural phenomena, as well as in the 
choice of the expressions employed, this truth to nature 
should be especially kept in view. The object will be the 
best attained by simplicity in the narration of whatever we 
have ourselves observed and experienced, and by closely 
examining the locality with which the subject-matter is con- 
nected. Generalisation of physical views, and the enumera- 
tion of results, belong principally to the study of the Cosmos, 
which, indeed, must still be regarded as an inductive science ; 
but the vivid delineation of organic forms (animals and 
plants,) in their picturesque and local relations to the multi- 
form sur&ce of the earth, although limited to a small section 
of terrestrial life, still affords materials for this study. It 
acts as a stimulus to the mind wherever it is capable of 
appreciating the great phenomena of nature in an sasthetic 
point of view. 

To these phenomena belongs especially the boundless forest 
district which, in the torrid zone of South America, con* 
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connects the river basins of the Orinoco and the Amazon. 
This region deserves, in the strictest sense of the word, to 
be called a primeval forest — a term that has, in recent times, 
been so frequently misapplied. Primeval (or primitive), as 
applied to a forest, a nation, or a period of time, is a word of 
rather indefinite signification, and generally but of relative 
import. If every wild forest, densely covered with trees, on 
which man has never laid his destroying hand, is to be re- 
garded as a primitive forest, then the phenomenon is common 
to many parts both of the temperate and the frigid zones ; if, 
however, this character consists in impenetrability, through 
which it is impossible to clear with the axe, between trees 
measuring from 8 to 12 feet in diameter, a path of any length, 
primitive forests belong exclusively to tropical regions. This 
impenetrability is by no means, as is often erroneously 
supposed in Europe, always occasioned by the interlaced . 
climbing " lianes," or creeping plants, for these often consti- 
tute but a very small portion of the imderwood. The chief 
obstacles are the shrub-like plants which fill up every space 
between the trees, in a zone where all vegetable forms have 
a tendency to become arborescent. If travellers, the moment 
they set foot in a tropical region, and even while on islands, 
in the vicinity of the sea-coast, imagine that they are within 
the precincts of a primeval forest, the misconception must 
be ascribed to their ardent desire of realizing a long-cherished 
wish. Every tropical forest is not primeval forest. I have 
scarcely ever used the latter term in the narrative of my 
travels; although, I believe, that of all investigators of nature 
now living, Bonpland, Martins, Poppig, Robert and Richard 
Schomburgk, and myself, have spent the longest period of 
time in primeval forests in the interior of a great continent. 

Notwithstanding the striking richness of the Spanish 
language in designations, (descriptive of natural objects, 
of which I have already spoken), yet one and the same word 
monte is employed for a mountain and a forest, for cerro 
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(gwtfaiTfT), and lor aefoa. In a work on l^e tme breadbJi 
«nd dlie greatest eztenskm of tibe cfaain of tiie Andes towards 
die east, I ha^e shown how tins twoibld sigmfieation of the 
word motUB has led to the error, in a fine and extra^isiyebfr 
obrecikted KngUdi map oi South America, of marking ranges 
of high mountains in (fistricts ooeopied onljr by plains. 
Where the Spanuh map of La Cruz O^edilla, which formed 
the basis of so many o&ers, indkated Cacao Woodks, M(m*m 
de Caeao (3), Cordilleras were supposed io exist, although 
the Cacao-tree a^ESsots only the hottest of the low lands. 

If we eomprehend, in <me general ^iew, the woody regioa 
which embraces the whole of South America, between the 
grassy plains of Y^ieEuela {Iob LUmos de Caracas) and the 
Pampas of Buenos Ayres, lying between ^^ north and 19^ 
south latitude, we perceive that this connected Hylcm of the 
tropical zone is unequalled in extent by any other on the 
Bur&ce of the earlii. Its area is about twelve times that of 
Germany. Traversed in all directions by rivers, some of 
whose direct «nd indirect tributary streuns (as well diose of 
the second as of ^e first order) sixrpass die Danube and 
Rhine in the abundance of their wot^s, it owes the won- 
derful luxuriance of its vegetation to the two-fold infl^uenee 
of great humidity and high temperature. In the temperate 
zone, particularly in Europe and Northern Asia, forests may 
be named from particular genera of trees which grow toge- 
ther as social plants (^plantte sociales)^ and form separate 
woods. In the Oak, Pine, and Birch ibrests of the northern 
regions, and in the Linden or Lime Woods of the east- 
em, there usually predominates only one species of Amen- 
tacese, Coniferee or Tiliaoeee; while sometimes a single 
species of Pimferee is intermixed with trees of deciduous 
foliage. Such imxformity of association is unknown in tro- 
pical forests. The excessive variety of their rich sylvan 
flora renders it vain to ask, of what do the primeval forests 
consist. Numberless fanuHes of plants are here crowded 
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togetlier; and even in small spaces, plants of the same spemet 
are rarely assoeiated. Every day, and with every change 
of place, new forms present themselves to the travdkr's 
attention; often fiowers, beyond hk reach, althoc^the shape 
of the leaf and the ramifieatkms of the plant excite \q& 
curiosi^. 

The rivers, wi& their umxmierable branches, are tiie only 
means of traversing the conntry. Astronomical observations, 
or in the absence of tiiese, determinations by compass of the 
bends of ^e rivers, between the Orinoco, the Cassiquiare, 
and the Rio Kegro, have shewn that two londy mission^ 
stations might be situated only a few miles apart, and yet 
"the monks thereof, in visiting each other would require a 
day and a half to make the passage in their hollow>tree 
canoes, along the windings of small streams. The most 
striking evidence of the impenetrability of some portions of 
these forests, is afforded by a trait in the habits of the 
American tiger, or panther-like Jaguar. While the intro- 
duction of European homed cattle, horses, and mules, has 
yidded so abimdant a supply of food to the beasts of prey in 
the extensive grassy and treeless plains of Varinas, Meta, and 
Buenos Ayres; timt these animcds, (owing to the imequal 
contest between them and their jMrey,) have considerably 
increased since the discovery of America; otiier individuals 
of the same species lead a toilscmie Hfe in iStie dense forests 
contiguous to the sources of the Orinoco. The distressing 
loss of a large mastiff, the fdthful companion of our travels, 
while we were bivouacking near the junction of the Cassiquiare 
with the Orinoco, induced us on our return from the insect- 
swarming Esmeralda, to pass another night on the same spot 
(uncertain whether he was devoured by a tiger) where we 
had already long sought him in vain. We agsdn heard in the 
immediate neighbourhood the cries of the Jaguar, probably 
the very same animid to which we owed our loss. As the 
doudy state of the i^ rendered it impossible to conduct 
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astronomical observations, we made our interpreter (lenguaraz) 
repeat to us what the natives, our boatmen, related of the 
tigers of the coimtry. 

The so called black Jaguar is, as we learnt, not unfrequently 
foimd among them. It is the largest and most blood-thirsty 
variety, and has a dark brown skin marked with scarcely dis- 
tinguishable black spots. It Uves at the foot of the moimtain 
ranges of Maraguaca and Unturan. " The love of wandering, 
and the rapacity of the Jaguars," said our Indian narrator, one 
of the Durimond tribe; '' often lead them into such impene- 
trable thickets of the forest, that they can no longer himt on the 
ground, and then live for a long time in the trees — the terror 
of the fEunilies of monkeys, and of the prehensile-tailed viverra. 
(Cercolepte8,y^ 

The journal which I wrote at the time in German, and 
from which I borrow these extracts, was not entirely exhausted 
in the narrative of my travels (published in French). It 
contains a circumstantial description of the nocturnal life of 
animals; I might say, of their nocturnal voices in the tropical 
forests. And this sketch seems to me to be especially adapted 
to constitute one of the chapters pf the Views of Nature, That 
which is written down on the spot, or soon after the impres- 
sion of the phenomena has been received, may at least claim 
to possess more freshness than what is produced by the recol- 
lection of long passed events. 

We reached the bed of the Orinoco by descending from 
west to east along the Bio Apure, whose inimdations I have 
noticed in the sketch of the Deserts and Steppes. It was the 
period of low water, and the average breadth of the Apure 
was only a little more than 1200 feet; while the Orinoco, 
at its confluence with the Apure (near the granite rocks of 
Curiquima, where I was able to measure a base-line), was 
still upwards of 12,180 feet. Yet this point (the rock of 
Curiquima,) is 400 miles in a straight line from the sea and 
from the delta of the Orinoco. Some of the plains, watered by 
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the Apure and the Payara, are inhabited by Yaruros and 
Ach^uas, who are called savages in the nussion-villages 
established by the monks, because they will not relinquish 
their independence. In reference to social culture, they 
however occupy about the same scale as those Indians, who, 
although baptized and living ''imder the bell" (baxo la cam" 
pana^, have remained strangers to every form of instruction 
and cultivation. 

On leaving the Island del Diamante, where the Zambos, 
who speak Spanish, cultivate the sugar-cane, we entered into 
a grand and wild domain of nature. The air was filled with 
countless flamingoes (^Phcenieopterus) and other water-fowl, 
which seemed to stand forth from the blue sky like a dark 
cloud in ever-varying outlines. The bed of the river had here 
contracted to less than 1000 feet, and formed a perfectly 
straight canal, which was inclosed on both sides by thick 
woods. The margin of the forest presents a singular spectacle. 
In front of the almost impenetrable wall of colossal trunks of 
Caesalpinia, Cedrela, and Desmanthus, there rises with the 
greatest regularity on the sandy bank of the river, a low 
hedge of Sauso, only four feet high; it consists of a small 
shrub, Hermesia castanifolia, which forms a new genus (4) of 
the fiunily of Euphorbiacese. A few slender, thorny palms, 
called by the Spaniards Piritu and Corozo (perhaps species 
of Martinezia or Bactris) stand close alongside ; the whole 
resembling a trimmed garden hedge, with gate-like openings 
at considerable distances from each other, formed imdoubtedly 
by the large four-footed animals of the forests, for convenient 
access to the river. At sunset, and more particularly at 
break of day, the American Tiger, the Tapir, and the 
Peccary {Pecari, Dicotyles) may be seen coming forth from 
these openings accompanied by their young, to give them 
drink. When they are disturbed by a passing Indian canoe, 
and are iabout to retreat into the forest, they do not attempt 
to rush violently through these hedges of Sauso, but proceed 
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M3)«fatel7 along the bank, between the hedge and mer, 
afiording the travdler the gratification of wolch^ their 
votiona for sometimea four or five fanndred paoes, until they 
disappear thvongh the nearest opening. During a seventj- 
font days' almost unintOTrupted riyer navigation of 1520 
miles up the Orinoco, to the ne^bourhood of its sources, 
md along Ihe Cassiquiare, and liie Bio Negro— dming liie 
whole of which time we were confined to a narrow canoe— 
the same spectacle presented itself to oia view at many 
difibrent points, aad, I may add, always with rei^wed excite^ 
nent. There came to drink, bathe, or t^ groups of erea* 
tores belonging to the most opposite species of animals; tl^ 
larger nunnmalia widi many-coloined herons, palamedeas with 
the prondly-stratting curassow ( Ooop Aleetor, C. Pawn), '' It 
is here as in Paradise" {es como m el Paradiso)^ remarked with 
pious air our steersman, an old Indiim, who had been brought 
vf in the house of an ecclesiastb. But the gentle peace of 
Ihe primitive golden age does not reign in the paradise of 
these American animals, they stand apart, watch, and avoid 
each other. The Capybara, a cavy (or river-hog) three or 
ibur feet loi^ (a colossal repetition oi the common Brazilian 
«avy, {Coma AguH), is devoured in the river by the crocodile, 
iind on the shore by the tiger. They run so badly, that we 
were frequently able to overtake and capture sev^»l from 
among the niunerous herds. 

Below the nussion of Santa Badbaana de Arichuna we passed 
the night as usual in the open air, on a sandy fiat, on the 
bank of the Apure, skirted by the impenetrable forest. We 
had some difficulty in finding dry wood to kindle the fires 
with which it is here custcnnary to surround the bivouac, as 
$f safeguard against the attacks of the Jaguar. The air was 
bland and soft, and the moon i^one brightly. Several croco- 
diles approacl^ the bank; and I have observed that fire 
attracts these creatures as it does our crabs and many other 
iquatie aniib^s* The oars of our boats were fixed uinight 
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in itte ground, to siq^rt our hammocks. Deep stiUiieas pxe» 
Tailed, oalv Im^cen at intervals by the blowing of tiie firesh- 
waler dolphins (5), which are peculiar to the yiver net-wodc: 
of the Orinoco (as. according to Colebrooke, they are also to 
the Ganges, as high up the river as Benares); they foUowect 
each other in long tracks. 

After eleven o'clock, sudi a noise began in the contiguoiar 
forest, that for the remainder of the night all sleep was impcMH 
aible. The wild cries of animals rung through the woods* 
Among Ihe many voices which resounded together, the Indians 
could only recognise those which, after dbcnrt pauses, wer^ 
heard mn^. There was the monotonous, plaintive, cry of 
the Aluates (howling monkeys), the whining, flute-like notes 
of the small sapajous, the gmntmg murmur of the striped 
nocturnal ape (6) {Nt/ctipitheous trivirgatut^ which I was the 
fust to describe), the fitftd roar of the great tiger, the Cii^oar 
or mandess American, lioov the peeeaxy, die sloth, and a host 
d parsots, panaqnas (OrtaUda)^ and other pheasant-liket 
birds. Whenever t^ tigers approadied the edge of the ft)cesl>, 
our dog, who behove had barked incassnntly, came holding to 
aeek proteetion. under the hamwocka. Sometimes* the ery of 
the tigeir resoundedf from the brancfaea of a tree, and was^ 
then, always accompanied by the plaintive piping^ toitea of the^ 
apes« who were endewooriBg to escape from, dio unwonted 
pursuit* 

If one aska the Indknawhy such a contimiouBBans is heard- 
on ccrtaitt nights, they answer,, with a smile, that ^the' 
ammala »e rejoicing in the beaudfiil mecmlight, and eele^ 
brating the return of the full moon." To me i^ scene 
appeared rather to be owing to an accidental, kxig-eontinued^ 
and gradually increasing con^ct amoi^ the animals^ Thus^ 
for inrtance, the jaguar will pinrsue the peccaries and the tapirs^ 
which, densely crowded together, burst through the barrier of 
tree-like shrubs which opposes their flight Tevrified at th» 
oonlusiQn, iSkud monkeys on the tops of the trees join theiv 
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cries with those of the larger animals. This arouses the tribes 
of birds who build their nests in communities, and suddenly 
the whide animal world is in a state of commotion. Further 
experience taught us, that it was by no means always the 
festival of moonlight that disturbed the stillness of the forest; 
for we observed that the voices were loudest during violent 
storms of rain, or when the thunder echoed and the lightning 
flashed through the depths of the woods. The good-natured 
Franciscan monk who (notwithstanding the fever from which 
he had been suffering for many months), accompanied us 
through the cataracts of Atures and Maypures to San Carlos, 
on the Rio N^ro, and to the Brazilian coast, used to say, when 
apprehensive of a storm at night, ^* May Heaven grant a quiet 
night both to us and to the wild beasts of the forest!*' 

A singular contrast to the scenes I have here described, 
and which I had repeated opportunities of witnessing, is pre- 
sented by the stillness which reigns within the tropics at the 
noontide of a day imusually sultry. I borrow from the same 
journal the description of a scene at the Narrows of Baraguan. 
Here the Orinoco forms for itself a passage through the 
western part of the mountains of the Parime. That which 
is called at this remarkable pass a Narrow {Angostura del 
Baraguan)^ is, however, a basin almost 5700 feet in breadth. 
With the exception of an old withered stem of Aubletia 
(Apetba Tiburbu), and a new Apocinea (AUamanda SaUcifo^ 
2ia), the barren rocks were only covered with a few silvery 
croton shrubs. A thermometer observed in the shade, but 
brought within a few inches of the lofty mass of granite 
rock, rose to more than 122'' Fahr. All distant objects had 
wavy undulating outlines, the optical effect of the mirage. 
Not a breath of air moved the dust-hke sand. The sun 
stood in the zenith; and the effidgence of light poured 
npon the river, and which, owing to a gentle ripple of the 
waters, was brilliantly reflected, gave additional distinct- 
ness to the red haze which veiled the distance. All the 
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rocky mounds and naked boulders were covered with large, 
thick-scaled Iguanas, Gecko-lizards, and spotted Salamanders. 
Motionless, with uplifted heads and widely extended mouths, 
they seemed to inhale the heated air with ecstasy. The 
larger animals at such times take refuge in the deep recesses 
of the forest, the birds nestle beneath the foliage of the trees, 
or in the clefts of the rocks ; but if in this apparent still- 
ness of nature we listen closely for the faintest tones, we 
detect, a dull, muffled sound, a buzzing and humming of 
insects close to the earth, in the lower strata of the atmo- 
sphere. Everjrthing proclaims a world of active organic 
forces. In every shrub, in the cracked bark of trees, in the 
perforated ground inhabited by hymenopterous insects, life is 
everywhere audibly manifest. It is one of the many voices 
of nature revealed to the pious and susceptible spirit of man. 



dbyGoogk 



ILLITSTRATIONS AND ADDITIONS. 

(1) p. 191.—" Charactmstic dBnominationa in Arabic and 
Permmr 

More tiian twenty words miglit be cited by wbich the 
AjrabB diatangniah between a Steppe (tanufhh), according as 
it may be a Desert withoat water, entirely bare, <^ covered 
with siliceous sand, and inten^rsed wi^ spots of pasture 
land (Sahara, Eafr, Mikfar, Tih, Mehme). Sahl is a depressed 
plain; Dakkah a desolate elevated plateau. In Persian Beya- 
ban is an arid sandy waste (as the Mongolian Gobi and the 
Chinese Han-hai and Scha-mo) ; Yaila is a Steppe covered 
with grass rather than with low-growing plants (like the 
Mongolian Kiidah, the Turkish Tala or Tsdiol, and the Chi- 
nese Huang). DeschtL-reft ia a naked devatsd plateau.* 

(2) p. 191.—" The old CastUian dialects^ 

Pico, picacho, mogote, cucurucho, espigon, loma tendida, 
mesa, panecillo, &rallon, tablon, pena, penon, penasco, peno- 
leria, roca partida, laxa, cen*o, sierra, serrania, cordillera, 
monte, montaiia, montafiuela, cadena de montes, los altos, 
malpais, reventazon, bufa, &c. 

(3) p. 194.—" Where the map had indicated Montes de 
Cacao:' 

On the range of hills from which the lofty Andes de 
Cuchao have originated, see my Relation historique, t. iii. 
p. 238. 

(4) p. 197.—" Eermesia.'' 

The genus Hermesia, the Sauso, has been described b^ 
Bonpland, and is delineated in our Plantee ^quinoxialeSy 1. 1. 
p. 162, tab. xlvi. 

(5) p. 199.—" I%e freshwater dolphin^ 

These are not sea dolphins, which, like some species of 
Pleuronectes (flat fish which invariably have both eyes on one 
side of the body), ascend the rivers to a great distance, as, 
* Humboldt, ReUUxon hietorique, t ii p. 158, 
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for instance, the Limande {Fleuronectes JUmanda)^ which is 
found as iar inland a» (Means. Some forms of sea fish, as 
the dolphin and skate {Raid), are met with in the great rivers 
of both continents. The fresh- water dolphin of the Apure 
and the Orinoco differs specifically from the De^himu ganffe^ 
Hetis as well as from all sea dolphins.''^ 

(6) p. 199. — " The striped nocturnal monkey :^ 

This is the Douroucouli or Cun-cusi of < the Cassiqniare 
which I have elsewhere described as the Simia trioirgata^^ 
from a drawing made by myself of the living animal. We 
have since seen the nocturnal monkey liviiig in the mena- 
gerie of the Jardin des Plantes at Paris.} Spix also met with 
this remarkable little animal on the Amazon River and called 
it Nyctipithecus vociferans, 

* See my ReUxHon hialorique, t. ii. pp. 228> 239, 406-413. 
t Jtecueil dTObservaUom de Zoologie et d^Anaiomis comparSe, 1 i» 
pp. 306-311, tab. xxviiL 
t Op.ci*., t.ii.p.340. 



PoiKDAif, Jars 1849. 
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Sonth Latitude. 


Longitude. 


Height. 


16° 61' 33" 
16° 49' 18" 


68° 33' 55" 
68° 33' 62" 


21,286 
21,043 


16° 38' 62" 
16° 38' 26" 
16° 37' 60" 


67° 49' 18" 
67° 49' 17" 
67° 49' 39" 


21,145 
21,094 
21,060 



HYPSOMETKIC ADDENDA, 

I AH indebted to Mr. Pentland, whose scientific labours 
have thrown so much Kght on the geology and geography of 
Bolivia, for the following determinations of position, which he 
communicated to me in a letter from Paris (October 1848), 
subsequent to the publication of his great map. 

ICevado of Sorata, or 

Ancohuma. 

South Peak 

North Peak 

lUimani. 
South Peak 
Middle Peak . 
North Peak 

The numbers representing the heights are, with the excep- 
tion of the unimportant difference of a few feet in the South 
Peak of lUimani, the same as those in the map of the Lake of 
Titicaca. A sketch of the lUimani, as it appears in all its 
majesty from La Paz, was given at an earlier date by Mr. 
Pentland in the Journal of the Royal Geographical Society.* 
But this was five years after the publication of the first mea- 
surements in the Annitaire du Bureau des Longitudes for 1830, 
p. 323, which results I myself hastened to disseminate iu 
Germany.f The Nevado de Sorata lies to the east of the 
village of Sorata or Esquibel, and is called in the Ymarra lan- 
guage, according to Pentland, Ancomani, Itampu, and lU- 
hampu. In Illimamwe recognize the Ymarra word tlli, snow. 
If, however, in the edstem chain of Bolivia the Sorata was 
long assumed to be 3962 feet, and the lUimani 2851 feet 
too high, there are in the western chain of BoUvia, according 
to Pentland's map of Titicaca (1848), four peaks east of Arica 
between the latitudes 18° 7 and 18° 25', aU of which exceed 
Chimborazo in height, which itself is 21,422 feet. 
These four peaks are : — 

English feet. French feet. 

Pomarape , . 21,700 . . 20,360 
Gualateiri . . 21,960 . . 20,604 
Parinacota . . 22,030 . . 20,670 
Sahama . . . 22,350 . . 20,971 

* Vol. V. (1835), p. 77. 

+ Hertha, Zeitachr^far Erd und Vdlkerhinde, von Beighaus, bd. 
xiii. 1829, s. 8~2y, 
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Berghaus has applied to the chains of the Andes in BoHvia, 
the investigation which I published* regarding the proportion, 
which varies extremely in different mountain-chains, of the 
mountain ridge (the mean height of the passes), to the high- 
est summits (or the culminating points). He finds^f according 
to Pentland's map, that the mean height of the passes in the 
eastern chain is 13,505, and in the western chain 14,496 feet. 
The culminating points are 21 ,285 and 22,350 feet ; consequently 
the ratio of the height of the ridge to that of the highest sum- 
mit is, in the eastern chain, as 1 : 1*57, and in the western 
chain as 1 : 1.54. This ratio, which is, as it were, the mea- 
sure of the subterranean upheaving force, is very similar to 
that in the Pyrenees, but very different from the plastic form 
of the Alps, the mean height of whose passes is far less in 
comparison with the height of Mont Blanc. In the Pyrenees 
these ratios are as 1 : 1*43, and in the Alps as 1 : 2*09. 

But, according to Fitzroy and Darwin, the height of the 
Sahama is still surpassed by 848 feet by that of the volcano 
Aconcagua (south lat. 32° 39'), in the north-east of Valpa- 
raiso in Chili. The officers of the expedition of the Adven- 
ture and Beagle foimd, in August 1835, that the Aconcagua 
was between 23,000 and 23,400 feet in height. If we reckon 
it at 23,200 feet it is 1776 feet, higher than Chimborazo.f 
According to more recent calculations,§ Aconcagua is deter- 
mined to be 23,906 feet. 

Our knowledge regarding the systems of mountains, which, 
north of the parallels of 30** and 31®, are distinguished as the 
Rocky Mountains and the Sierra Nevada of California^ has 
been vastly augmented during the last few years in the astro- 
nomico-geographical, hypsometric, geognostic, and botanical 
departments, by the excellent works of Charles Fremont, || of 
Dr. Wislizenus,^ and of Lieutenants Abert and Peck.** There 

* AnncUes des Sciences NaturelleSt t. ir. 1825, pp. 226-253. 

f Berghaus, ZeiUchrifi far Erdkunde, band. ix. s. 322-326. 

X Fitzroy, Voyages of the Adventure and Beagle, 1839, vol. ii. p. 
481 ; Darwin, Journal of Researches , 1845, pp. 253 and 291. 

§ Mary Somerville, Physical Oeogr., 1849, vol. ii. 425. 

II Geographical Memoir upon Uj^er Califomia, an illustraiion of 
Tiis Map of Oregon and California, 1848. 

% Memoir of a Tour in Northern Mexico, connected with Col, 
Doniphan's Expedition^ 1848. 

** Expedition on the Upper Arkansas, 1845, and ExaminaHon qf 
New Mexico in 1846 and 1847. 

Digitized by VJ^JV^i V IC 



SM TIEWB OF VATWrnM. 

pievaOs diroi^out liiese North American wozks a scieiitific 
qnrit deserving of the warmest admowledgmeat. The re- 
markable plateuL, referred to is p. 34, between the Kooky 
Hountaixifl and tiie Sierra Nevada of California, whu^ rises 
miinterruptedly ^m 4000 to dOOO French (4260 to 6S30 
English) feet high, and is termed the Great Basin, presents 
an interior ohMed iiyer*8j8tem, thermal springs, and salt 
lakes. None of its riyers. Bear Hiver, Carson Biyar, and 
Humbddt Biver, find a passage to the sea. That which, 
by a process of induction and combination, I represented 
in my great map of Mexico, execated in 1804, as the Lake 
of Tunpanogos, is the Great Salt Lake of Fremont's map. 
It is 60 imks long itom north to soutli, and 40 miles 
broad, and it oommnnicates with the fi^sh-water Lake of 
Utah, whidi lies at a h^her level, and into whi^ the 
Timpanc^^os or Timpanaozu Biver enters from the ei^tward, 
in kt. 40** 13. The fewst of the Lake of Timpanogos not 
havii^ been placed in my map sufficiently to the north and 
west, arose from the entire absence, at tiiat period, of all 
astronomical determinations of position of Santa Fe in New 
Mexico. For the western mai^in of tiie lake Hke error 
amomits to almost fifty minutes, a difference of absolute lon- 
gitude which will appear less striking when it is r^nembered 
that my itinerary map of Guanaxuato could only be based 
for an extent of 15° of latitude on determinations made by 
liie compass (magnetic surveys), instituted by Don Pedro de 
Bivera.§ These determinations gave my talented and prema- 
turely lost fellow-labourer, H«rr Friesen, 105° 36' as lie lon- 
gitude of Santa Fe, while, by other coml»nations, I calculated 
it at 1 04° 5 1'. According to actual astronomieal determinations 
the true longitude appears to be 106°. TRie relative position 
of the strata of rock salt found in thick strata of red clay, 
south-east of the Great Salt Lake (Laguna de Timpanc^s), 
with its many iblands, and near the present Fort Mormon 
and the Utah Lake, is accurately given in my large map of 
Mexico. I may refer to the most recent evidence of the tra- 
veller who made the first trustworthy determinations of posi- 
tion in this region. *'The mineral or rock salt, of which a 
specimen is placed in Congress Library, was found in the 
place marked by Humboldt in his map of New Spain (north- 
• HiiBiboldt, EdmUpoUt, surla^<n[vakJB9paffne,t.ljpip. X27-186. 
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isxL ludf), as deiired ^m the joumtl of i^ "Mmmmrf 

Father Escalante, who attempted (1777) to penetrate the 
unkaowii ooumtrj £rom Santa F6 of New Mexico to M(»iterey 
of the Pacifie Ocean. South-east of the Lake Timpanogos k 
the chain c^ the Wha-satch Moimlains; and in thig, «t tte 
jilaee where Hmdboldt has written Menku/nM de sel ^emme, 
this sikieiial is fofwotdu"* 

A great hastorical interest is 4ttta<^d to litis pert of the 
higfatend, especially to the nei^bonrhood of ibe Lake of 
Timpanogoa, which is probably identical with Ihe Lake of 
Tegoayo, the ancestral seat of iiie Aztecs. This people, in 
.idaar migration ^m Aztlan to Tula, and to the valley of 
Tenochtitlan in Mexico, made three stations at which the 
Tnins of Ckisas gnmdes are still to be seen. The first halting- 
place of the Aztecs was at the Lake of Te^uayo, south oi 
Quivira, the second on the Bio Gila, imd the third not &r 
from the Presidio de Llanos. Lieutenant Abert found on 
the banks of the Rio Gila the same immense quantity of 
elegantly painted fragments of delf and pottery scattered oyer a 
laige surface of country, which, at the same place, had excited 
so much astonishment in the missionaries Francisco Garces 
and Pedro Fonte. From these products of the hand of man, 
it may be inferred that there was a time when a h^ber 
human civiUzation existed in this now desolate region. Re- 
petitions of the singular architectural style of the Aztecs, and 
of their houses of seven stories, are at the present time to be 
found far to the east of the Rio Grande del Norte; as, for in- 
stance, at Taos.f . The Sierra Nevada of California is paralM 
to the coast of the Pacific ; but between the latitudes of 54"^ 
and 41°, between San Buenaventura and the Bay of Trinidad, 
there runs, west of the Sierra Nevada, a small coast chain 
whose culminating poiut, Monte del Diablo, is 3674 feet high. 
In the narrow valley, between this coast chain and the great 
Skira Nevada, flow from the south the Bio de San Joaquin, 
and from the north the. Rio del Sacramento. It is in the allu- 
vial soil on the b^ks q{ the latter river that the rich gold- 

• Fremont, &eogr. Mem. of Upper Calif omia, 1848, pp. 8 and 67; 
see also Hamboldt, Essai politique, t. ii. p. 261. 

•f* Compare AherVs Examination of Ifew Mexico, in the Documents 
ref Congreas, No. 41, pp. 489 and 681-606, with my Eeeai pol, t ii 
$p.:241~244. 

Digitized by VjOOQ IC 



208 



VIEWS OF KATUBB. 



washings occur, which are now proceeding with so much 
activity. 

Besides the hypsometric levelling and the barometric mea- 
surements to wluch 1 have already referred (see page 33), 
between the mouth of the Kanzas Biver in the Missouri and 
the coast of the Pacific, throughout the immense ejcpanse of 
28° of longitude. Dr. Wislizenus has successfully prosecuted 
the levellii^ commenced by myself in the equinoctial zone of 
Mexico, to the north as far as to lat. 35° SS', and consequently 
to Santa Fe del Nuevo Mexico. We learn with astonishment 
that the plateau which forms the broad crest of the Mexican 
Andes by no means sinks down to an inconsiderable height, 
as was long supposed to be the case. I give here, for the first 
time, according to recent measurements, the line of levelling 
firom the city of Mexico to Santa Fe, which is within 16 
miles fi-om the Rio del Norte. 





French feet. 


English feet. 




Mexico . 


i , 


7008 






7469 


Ht. 


Tula ... . 


, 


6318 






6733 


Ht. 


San Juan del Bio 


> • 


6090 






6490 


Ht. 


Queretaro 


, 


6970 






6362 


Ht, 


Celaya . 


, , 


5646 






6017 


Ht. 


Salamanca 


» • 


5496 






6761 


Ht 


Ouanazuato • • 


• 


6414 






6836 


Ht. 


Silao 


• • 


5546 






5911 


Br. 


YilladeLeon . 


. • 


5756 






6133 


Br. 


Lagos . 


, , 


5983 






6376 


Br. 


Aguas Calientea 


, , 


5875 






6261 


Br. 


San Luis Potosi 


, , 


5714 






6090 


Br. 


Zacatecas 


, 


7544 






8038 


Br. 


FresniUo 


, , 


6797 






7244 


Br. 


Durango . 


, 


6426 






6848 


(Oteizn) 


Parras . . . . 


, 


4678 






4985 


Ws. 


Saltillo . 


, , 


4917 






5240 


Ws. 


iEl Bolson de Mapimi 


/ from 3600 
1 to 4200 






3836) 
4476/ 


Ws. 


Chihuahua 


, 


4352 






4638 


Ws. 


Cosiquiriachi . 


, 


5886 






6273 


Ws. 


Passo del Norte (on the Rio 

del Norte) . 
Santa F6 del Nuevo Mexico 


Grande 


}3577 






8810 


Ws. 


• 


6612 






7047 


Wb. 



The attached letters Ws., Br., and Ht., indicate the baro- 
metric measmements of Dr. Wislizenus, Obergrath Burkart, 
and myself. To the valuable memoir of Dr. Wislizenus there 
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are appended three profile delineations of the country; one 
from Santa Fe to Chihuahua over Passo del Norte; one from 
Chihuahua over Parras to Reynosa; and one from Fort Inde- 
pendence (a little to the east of the confluence of the Missouri 
and the Eanzas Eiver) to Santa Fe. The calculation is based 
on daily corresponding observations of the barometer, made 
by Engelmann at St. Louis, and by Lilly in New Orleans, 
If we consider that in the north and south direction the dif- 
ference of latitude between Santa Fe and Mexico is more 
than 16°, and that, consequently, the distance in a direct 
meridian direction, independently of curvatures on the road, 
is more than 960 miles; we are led to ask whether, in the 
wbole world, there exists any similar formation of equal extent 
and height (between 5000 and 7500 feet above die level of 
the sea). Four-wheeled waggons can travel from Mexico 
to Santa Fe. The plateau, whose levelling I have here 
describied, is formed solely by the broad, undulating, flattened 
crest of the chain of the Mexican Andes; it is not the 
swelling of a valley between two mountain-chains, such as the 
" Great Basin " between the Rocky Mountains and the Sierra 
Nevada of California, in the Northern Hemisphere, or the 
elevated plateau of the Lake of Titicaca, between the eastern 
and western chains of Bolivia, or the plateau of Thibet, 
between the Himalaya and the Kuenliin, in the Southern 
Hemisphere. 
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IDEAS 
rarSIOGNOMY OF PLANm 



When the active spirit of man is directed to the investi- 
gation of nature, or when in imagination he scans the vast 
fields of oi^;anic creation, among the varied emotions excited 
in his mind there is none more profound or vivid than 
that awakeied by the universal profusion of life. Every- 
vdiere— even near the ice-bound poles,-^the air resounds Tvilh 
the song of birds and with the busy hum of insects. Not 
only the lower strata, in which the denser vapours float, but 
also the higher and ethereal regions of the air, teem with 
animal life. Whenever the lofty crests of, the Peruvian Cor- 
^Ulleras, or the summit of Mont Blanc, south of Lake Leman, 
have been ascended, living creatures have been found even 
in these solitudes. On the Chimborazo (1), which is upwards 
of eight thousand feet higher than Mount Etna, we saw but- 
terflies and other winged insects. Even if they are strangers 
carried by ascending currents of air to those lofty regions, 
whither a restless spirit of inquiry leads the toilsome steps of 
man, their presence nevertheless proves that the more pliant 
organization of animals may subsist fer beyond the limits of 
the vegetable world. The Condor (2), that giant among the 
vultures, often soared above us at a greater altitude than 
the siunmits of the Andes, and even higher than would be the 
Peak of Teneriffe were it piled upon the snow-crowned sum- 
mits of the Pyrenees. Rapacity and the pursuit of the soft- 
wooUed Vicufias, which herd, like the chamois, on the snow- 
coverfed pastures, allure this powerful bird to these regions. 
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But if l^e unasEdsted eye shows that life is di&sed through- 
cut the whole atmosphere, the microscope reveals yet greater 
wonders. Wheel-animalcules, brachioni, and a host of micro- 
scopic insects are lifted by the winds from the eyaporat- 
ing waters below. Motionless and to all appearance dead, 
they ffoat on the breeze, until tiie dew bears them back to the 
nouri^Qg earth, and bursting the tissue which incloses their 
transparent rotating (3) bodies, instils new life and motion 
into all their oi^ns, probably by the action of the vital prin- 
ople inherent in water. The yellow meteoric sand or mist 
(dust nebulee) often observed to fall on the Atlantic near 
tile Cape de Verde Islands, and not unfrequently borne in 
an easterly direction as &r as Northern AMca, Italy, and 
Central Europe, consists, according to Ehrenberg's brilliant 
di^co.very, of agglomerations of siliceous-shelled microscopic 
organisms. Many of these perhaps float for years in the 
highest strata of the atmosphere, until they are carried down 
by the Etesian winds or by descending currents of air, in the 
full capacity of Hfe, and actually engaged in organic increase 
1^ spontaneous self-division. 

Together with these developed creatures, the atmosphere 
•eontains countless germs of future formations; eggs of 
insects, and seeds of plants, which, by means of hairy or 
lathery crowns, are borne forward on their long autumnal 
journey. Even the vivifying pollen scattered abroad by the 
male blossoms, is carried by winds and winged insects over 
sea and land, to the distant and solitary female plant (4). 
Thus, wheresoever the naturalist turns his eye, Kfe or the germ 
of life lies spread before him. 

But if the moving sea of air in which we are immersed, 
and above whose sur^eice we are imable to raise ourselves, 
yields to many organic beings their most essential nourish- 
ment, they still require therewith a more substantial species 
of food, which is provided for them only at the bottom of 
tins gaseous ocean. This bottom is of a twofold kind: the 

Digitized by \3\jfL)W IM 



912 VIEWS OF HATXTUE* 

smaller portion constituting the dry earth, in immediate con-^ 
tact with the surrounding atmosphere; the lai'ger portion, 
consisting of water, — ^formed, perhaps, thousands of years ago- 
from gaseous matters fused by electric fire, and now inces- 
santiy undergoing decomposition in the laboratory of the clouds 
and in the pulsating vessels of animals and plants. Oi^anie 
forms descend deep into the womb of the earth, wherever 
the meteoric rain-waters can penetrate into natural cavities,, 
or into artificial excavations and mines. The domain of the 
subterranean cryptogamic flora was early an object of my 
scientific researches. Thermal springs of the highest tempera- 
ture nourish small Hydropores, Confervee and OscillatonsB. 
Not far from the Arctic circle, at Bear Lake, in the New 
Continent, Hichardson saw flowering plants on the ground 
which, even in summer, remains frozen to the depth of twenty 
inches. 

It is still undetermined where life is most abundant: whe- 
ther on the earth or in the fathomless depths of the ocean. 
Ehrenberg's admirable work on the relative condition of 
animalcular life in the tropical ocean and the floating and 
solid ice of the Antarctic circle, has spread the sphere and 
horizon of organic life before our eyes. Siliceous-shelled. 
Polygastrica and even Coscinodiscae, alive, with their green 
ovaries, have been found enveloped in masses within twelve 
degrees of the Pole; even as the small black glacier flea, 
Desoria Glactalis, and! Podurellae, inhabit the narrow tubules 
of ice of the Swiss glaciers, as proved by the researches of 
Agassiz. Ehrenberg has shown that on some microscopic 
infusorial animalcules {Synedra and Cocconeis), other species 
live parasitically ; and that in the Gallionellse the extraordinary 
powers of division and development of bulk are so great, that 
an animalcule invisible to the naked eye can in four days 
form two cubic feet of the Bilin polishing slate. 

In the ocean, gelatinous sea- worms, living and dead, shine 
like luminous stars (6), converting by their phosphorescent 
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light the green surface of the ocean into one vast sheet of 
fire. Indelible is the impression left on my mind by those 
cakn tropical nights of the Pacific, where the constellation of 
Argo in its zenith, and the setting Southern Cross, pour their 
mild planetary light through the ethereal azure of the sky, 
while dolphins mark the foaming waves with their limiinous 
furrows. 

But not alone the depths of ocean, the waters, too, of our own 
swamps and marshes, conceal inniunerable worms of wonderful 
form. Almost indistinguishable by the eye are the Cyclidioe, 
the Euglenes, and the host of Naiads divisible by branches 
like the Lemna (Duckweed), whose leafy shade they seek. 
-Surrounded by differently composed atmospheres, and de- 
prived of light, the spotted Ascaris breathes in the skin of 
the earth-worm, the silvery and bright Leucophra exists 
in the body of the shore Nais, and a Pentastoma in the 
large pulmonary ceUs of the tropical rattle-snake (6). There 
are animalcules in the blood of frogs and salmon, and even, 
according to Nordmann, in i^tie fluid of the eyes of fishes, and 
in the gills of the bream. Thus are even the most hidden 
recesses of creation replete with Hfe. We purpose in the 
following pages to consider the different families of plants, 
since on their existence entirely depends that of the animal 
creation. Incessantly are they occupied in organizing the 
raw material of the earth, assimilating by vital forces those 
elements which ailer a thousand metamorphoses become enno- 
bled into active nervous tissue. The glance which we direct 
to the dissemination of vegetable forms, reveals to us the 
fulness of that animal life which they sustain and preserve. 

The verdant carpet which a luxuriant Flora spreads over 
the surface of the earth is not woven eqiially in all parts ; for 
while it is most rich and full where, under an ever-cloudless 
sky, the sun attains its greatest height, it is thin and scanty 
near the torpid poles, where the quickly-recurring frosts too 
fipeedily blight the opening bud or destroy the ripening fruit. 
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Tet esverywhace man lejoioes m the preieiioe of nemiBh- 
ing plants. Even where from the depths of the sea, a Tolcaiw 
bursting through the boiling flood, upheaves a scoriaoeous 
lock, (as onoe happened in the Greek Islands); or, to instance 
a more gradual phenomenon, where the united laboiu^s of the 
coral animal (Lithophytes) (7) have piletjL up their cellular 
dwellings, on the crests of submarine mountains, until after toil- 
ing for thousands of years their edifice reaches the level of the 
ocean, when its architects perish, and leave a coral island. 
Thus are organic forces ever ready to animate with living 
forms the naked rock. How seeds are so suddenly trans- 
ported to these rocks, whether by birds, or by winds, or by 
the waves of ocean, is a question that cannot be decided, 
owing to the great distance of these islands from the coasts. But 
no sooner has the air greeted the naked rock, than, in our 
northern countries, it gradually acquires a covering of velvet- 
like fibres, which appear to the eye to be coloured spots. 
Some of these are bordered by single and others by double 
rows, while others again are traversed by furrows and divided 
into compartments. As they increase in i^ their cdiour 
darkens. The bright glittering yellow becomes brown, and 
gradually the bluish-grey mass of the Leprarise changes to a 
dusty black. As the outlines of this vegetable surface merge 
into each other with increasing age^ the dark ground acquires 
a new covering of fresh circular spots of f^fl^ling whiteness. 
Thus one organic tissue rises, like strata, oi/ser the other; and 
as the human race in its development must pass through 
definite stages of civilization, so also is the gradual distri- 
bution of i^lajits dependent on definite i^ysical laws. In 
spots where lofty forest trees now rear their towering summits, 
the sole covering of the barren rock was onee the tender 
lichen ; the long and immeasurable interval was filled up hj 
the growth of grasses, herbaceous plants, and shrubs. The 
j)lace occupied in northern regions by mosses and licdiens is 
supplied in the tropics by Portulacas, Gomphrenas, and other 
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low and ol^iginous marine plants. The history of the Te^e*- 
table coFenng and of its gradual extension oyer the barren 
miT&LGe (£ the earth, has its epochs, as well as that of ti» 
migratory animal w(»7ld. 

But ahhough life is oForywhere dU^ised, and although the 
organic forces are incessantly at work in combining into new 
forms those eleos^nts which haye be^i liberated by death? 
yet this ftdness of life and its renoration di^Sar according 
to difference of climate. Nature undergoes a periodic stag- 
nation in the fiigid acmes; for fluidity is essential to lifie. 
Animals and phmti^ e^icepting indeed mosses and other 
Oryptogamia, here remain many months buried in a winter 
isleep. Over a great portion of the earth, therefore, only 
those organic forms axe capable of full development, whiok 
have the property of resisting any considerable abstraction 
of heat, or those which, destitute of leaf-organs, can sustain 
a protracted interruption of their vital functions. Thus, the 
Jiearer we approach the tropics, the greater the increase in 
variety of structure, grace of form, and mixture of ccdonrey 
.as al^o in perpetual youtii and vigour of organic life. 

This increase may readily be doubted by those who have 
never quitted our own hemisphere, or who have neglected the 
^udy of i^ysical geography. When in passing &om our 
thickly foliated forests of oak» we cross the Alps or the 
Pyrenees and enter Italy or Spain, or when the traveller £rst 
directs his eye to some of the A&ican coasts of the Mediter- 
ranean, he may easily be led to adopt the erroneous inference 
that absence of trees is a characteristic of hot dimates. But: 
they forget that Southern Europe wore a different aspect, 
when it was first coloinsed by Pelasgian or Carthaginian 
settlers ; they forget too that an earlier civilization of the 
human race sets bounds to the increase of forests, and tba^t 
nations, in their change-loving spirit, gradually destroy thp 
decorations which rejoice our eye in the North, and wbich, 
-more than the records of history, attest the youth&lness of 
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our ciyflization. The great catastrophe by which the Medi- 
terranean was formed, when the swollen waters of an inland 
sea burst their way through the Dardanelles and the Pillars c^ 
Hercides, appears to have stripped the contiguous lands of 
a large portion of their alluvial soil. The records of the 
Samothracian traditions (8) preserved by Greek writers seem 
to indicate the recent date of this great convulsion of nature. 
Moreover, in all the lands bathed by the Mediterranean, and 
which are characterised by the tertiary and cretaceous forma- 
tions (Nummulites and Neocomian rocks), a great portion of 
the earth's sur&ce is naked rock. The ];licture8que beauty of 
Italian scenery depends mainly on the pleasing contrast 
between the bare and desolate rock and the luxuriant vegeta- 
tion which, islund-like, is scattered over its surface. Where 
the rock is less intersected by fissures, so that the water 
rests longer on its sur&ce, and where it is covered with earth 
(as on the enchanting banks of Lake Albano), there even 
Italy has her oak-forests, as shady and verdant as coidd be 
desired by an inhabitant of the North. 

The boundless plains or steppes of South America, and the 
deserts beyond the Atlas range of mountains, can only be 
regarded as mere local phenomena. The former are found to 
be covered, at least in the rainy season, with grasses and low 
almost herbaceous Mimosse; while the latter are seas of sand 
in the interior of the Old Continent, — ^vast arid tracts sur- 
rounded by borders of evergreen forests. Here and there only 
a few isolated fen-palms remind the wanderer that these 
dreary solitudes are a portion of animated nature. Amid the 
optical delusions occasioned by the radiation of heat, we see the 
bases of these trees at one moment hovering in the air, at the 
next their inverted image reflected in the undulating strata 
of the atmosphere. To the west of the Peruvian Andes, 
on the shores of the Pacific, I have passed weeks in tra- 
Tersing these waterless deserts. 

The origin of this absence of plants over large tracts of 
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land, in regions characterised on every side by the most 
exuberant vegetation, is a geological phenomenon which has 
hilherto received but little attention; it undoubtedly arises 
from former revolutions of nature, such as inundations, or from 
volcanic convulsions of the earth's surface. When once a 
region loses its vegetable covering, if the sand is loose and 
devoid of springs, and if vertically ascending currents of 
heated air prevent the precipitation of vapour (9), thousands 
of years may elapse before organic life can penetrate from 
the green shores to the interior of the dreary waste. * 

Those who are capable of siirveying nature with a compre- 
hensive glance; and abstract their attention from local pheno* 
mena, cannot fail to observe that organic development and 
abundance of vitality gradually increase from the poles to- 
wards the equator, in proportion to the increase of animating 
heat. But in this distribution every different climate has 
allotted to it some beauty peculiar to itself : to the Tropics 
belong variety and magnitude in vegetable forms; to the 
North the aspect of its meadows and the periodical renova- 
tion of nature at the first genial breath of spring. Every 
zone, besides its own peculiar advantages, has its olvn distinc- 
tive character. The primeval force of organization, notwith- 
etanding a certain iadependence in the abnormal development 
of individual parts, binds all animal and vegetable structures 
to fixed ever-recurring types. For as in some individual 
organic beings we recognise a definite physiognomy, and as 
descriptive botany and zoology are, strictly speaking, analyses 
of animal and vegetable forms, so also there is a certain natural 
physiognomy peculiar to every region of the earth. 

That which the painter designates by the expressions 
*' Swiss scenery" or " Italian sky" is based on a vague feel- 
ing of the local natural character. The azure of the sky, the 
effects of light and shade, the haze floating on the distant 
horizon, the forms of animals, the succulence of plants, the 
bright glossy surface of the leaves, the outlines of mountains. 
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tSl oomHne to t>roduce the elements on which d^^eada the 
inqiression of aoy one region. It must be admitted, howevefv 
that in all latitudes the same kind of rocks, as trachjte, basalt, 
porphyritic schist, and dolomite, form mountain groups of 
exactly similar physiognomy. Thus the greenstone difis of 
South America and Mexico resemble those of the fichtd 
mountains of Germany, in like manner as among animals, ihe 
form of the Allco, or the original canine race of the Ne^ 
Continent, is analogous to that of the European raoe. The 
inorganic crust of the eartii is as it were indep^ident of di* 
matic inBuenoes ; perhaps, because diversity of cUmate aris- 
ing £rom difRsrence of latitude is of more recent date than the 
lbrmati<ms of the earth, or that ihe hardening cru^ in sdid* 
ifying and disdiargii^ its caloric, acquired its temperature 
£Fom internal and not from extamal causes (10). All fomuu 
tions are, therefore, common to erery quarter of the globe 
end assume the like forms. Everywhere basalt rises in twin 
moimtains And truncated cones; eyerywhere trap-porphyry 
presents itself to the eye imder the form of grotesquely*- 
shaped masses of rook, while granite terminates in gently 
rounded smnmits. Thus, too, similiur vegetable forms, as junes 
and oaks, alike crown the mountain declivities of Sweden and 
those of the most southern portion of Mexico (11). But 
notwithstanding all this c(»ncidence of form, and resanblance 
of the outlines of individual portions, the grouping of the 
mass, as a whole, presents the greatest diversity of charact^. 
As the oryctognostic knowledge of minerals differs from 
geolo^, so also does the general study of the physiognomy c^ 
nature differ from the individual brsmches of the natural 
sciences. The character of certain portions of the earth's 
surface has been described with inimitable truthfulness l^ 
Oeorge Forster in his travels and smaller works, by Goethe 
in the descriptive passages which so frequently occur in his 
jmmortal writii^, by Buffon, Bemardin de St. Pierre, and 
Chateaubriand. Such desmptions are not only calculated t^ 
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yield an ei^oyment of tiie noblest kind, but (the loiair. 
iedge of the character of nature in different regions is also 
most intimately associated with the history of the human 
xace and its mental culture. For although the dawn of this 
oultnre cannot haye been determined solely by physical infio- 
£fnce, climatic relations have at any rate to a great extent 
influenced its direction, as well as the character of nations, 
and Ihe degree of gloom or cheerfulness in the dispositions 
>of men« How pow^rfidly did the skies of Greece act on its 
inhabitants! Was it not amoi^ the nations idio settled in 
the beautiful and hap^ region between the Euphrates, the 
Halys, and the .^Bgean Sea, that social poHdi and gentler 
feelings were first awadcened? and was it not from these 
genial climes that our fore&thers, when religious enthusiasm 
had suddenly opened to them the Holy Lands of the East, 
brought back to Europe, then rek^ing into barbarism, the 
seeds of a gentler civilization? The poetical works of the 
Greeks and the ruder songs of the primitive northern races 
owe much of their pecuHar character to the forms of plants 
«nd animals, to the mountain-valleys in which their poets 
dwelt, and to the air which surrounded them. ' To revert 
to more fiimiliar objects, who is there that does not fed 
himself differently affected beneath the embowering shade 
of the beechen grove, or on hills crowned with a few scat- 
tered pines, or in the flowering meadow where the breeze 
munnios through the trembling foliage of the birch? A 
feeling of melancholy, or solemmty, or of lig^t buoyant 
animati<m is in turn awakened by the oontanplation of our 
native trees. This influence o£ ihe pl^^cal on the moral 
world — ^this n^stmous reaction oi the sensuous on the idei^ 
gives to the study of nature, when considered from a higher 
point of view, a peoulkr charm idiidi has not hitherto been 
sufficiently recognised. 

However mndi &e cSiaiaeter of different regbns of the 
£Brth m^ depend upon m eombinatioa of all i^se external^ 
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jdienomena, and however much the total impression may be 
influenced by the outline of mountains and hills, the physi- 
ognomy of plants and animals, the azure of the sky, the form 
of the clouds, and the transparency of the atmosphere, still it 
cannot be denied that it is the yegetable covering of Ihe 
earth's surfEice which chiefly conduces to Ihe eflect. The 
animal organism is deficient in mass, while the mobility of 
its individual members and often their diminutiveness remove 
them from the sphere of our observation. Y^etable forms, 
on the other hand, act on the imagination by their enduring 
magmtude— for here massive size is indicative of age, and 
in the vegetable kingdom alone are age and the manifestation 
of an ever-renewed vigour linked tc^ther. The colossal 
Dragon Tree (12), which I saw in the Canary Isles, and which 
measured more than sixteen feet in diameter, still bears, as it 
then did, Ihe blossoms and fruit of perpelssi^youdi. When 
the French adventurers, the Bethencourts, 'Tsonquered these 
Fortunate Isles in Ihe beginning of the fifteenth century, the 
Dragon Tree of Orotava, regarded by the natives with a 
veneration equal, to that bestowed on the oHve tree of the 
Acropolis at Athens, or the elm at Ephesus, was of the same 
colossal magnitude as at present. In Ihe tropics a grove of 
H3nnene6e and Cesalpiniffi is probably a memorial of more 
than a thousand years. 

On taking one general view of the different phanerogamic 
species which have already been collected into our herbariimis 
(13), and which may now be estimated at considerably more 
than 80,000, we find that this prodigious quantity presents 
45ome few forms to which most of the others may be referred. 
In determining those forms, on whose individual beauty, dis- 
tribution, and groupiDg, the physiognomy of a coimtry's 
vegetation depends, we must not groimd our opinion (as from 
other causes is necessarily the case in botanical systems) on 
the smaller organs of propagation, that is, the blossoms and 
fruit; but must be guided solely by those elements of mag- 
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nitude and mass from which the total impression of a district 
receives its character of individuality. Among the principal 
forms of vegetation there are, indeed, some which constitute 
entire fiunilies, according to the so-called '' natural system" of 
botanists. Bananas and Palms, Casuarinece and Coniferse, 
form distinct species in this mode of arrangement. The 
systematising botanist, however^ separates into different groups 
many plants which the student of the physiognomy of nature 
is compelled to associate together. Where vegetable forms 
occur in large masses, the outlines and distribution of the 
leaves, and the form of the stems and branches lose their indi- 
viduality and become blended together. The painter — and 
here his delicate artistical appreciation of nature comes espe- 
cially into play— distinguishes between pines or palms and 
beeches in the background of a landscape, but not between 
forests of beech and other thickly foliated trees. 

The physiognomy of nature is principally determined by 
sixteen forms of plants. I merely enumerate such as I have 
observed in my travels through the old and new world during 
many years* study of the vegetation of different latitudes, 
between the parallels of 60° north and 12° south. The number 
of these forms will no doubt be considerably increased 
by travellers penetrating further into the interior of conti- 
nents, and discovering new genera of plants. We are still 
wholly ignorant of the vegetation of the south-east of Asia, 
the interior of Africa and New Holland, and of South America 
from the Amazon to the province of Chiquitos. Might not a 
region be some day discovered in which ligneous frmgi, Ceno- 
myce rangiferina^ or mosses, form high trees? Neckera deiu 
dro'ides, a German species of moss, is in fact arborescent, and 
the sight of a wood of lofty mosses could hardly afford greater 
astonishment to its discoverers than that experienced by 
Europeans at the aspect of arborescent grasses (bamboos) and 
the tree-ferns of the tropics, which are often equal in height 
to our lindens and alders. The maximum size and degree of 
development attainable by organic forms of any genus, who- 
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ther of animals or jdants, are determined bj laws with winch 
we are still unacquainted. In each of the great diyisions of 
the animal kingdom, as insects, reptiles, Crustacea, birds, 
fbhes, or mammalia, the dimensions of the body oscillate 
between certain extreme limits. But these limits, based on 
the observations hitherto contributed to science, may be en- 
larged by new discoveries of species with which we are at 
present unacquainted. 

In land ftnimftla a high degree of temperature, depending on 
latitude, appears to have exercised a &vourable influence on 
the genetic development of organization. Thus the small and 
slender form of our lizards expands in the south into the 
colossal, unwieldy, and mail-clad body of the formidable croco- 
^lile. In the huge cats of Africa and America, the t^r, 
lion, and jaguar, we find, repeated on a larger scale, the 
form of one of the smallest of our domestic animals. But if 
we penetrate into the recesses of the earth, and search the 
tombs of plants and animals, the fossil remains thus brought 
to light not only manifest a distribution of forms at variance 
with the present climates, but they also reveal colossal struc- 
tures, which exhibit as marked a contrast with the small types 
that now surroimd us, as does the simple yet dignified 
heroism of the ancient Greeks, when compared with what is 
recc^nized at the present day as " greatness of character.'* 
If the temperature of the earth has imdergone considerable, 
perhaps periodically recurring changes, and, if even the 
relations between sea and land, and the height and pres- 
sure of the atmospheric ocean (14), have not always been the 
same, then the physiognomy of nature, and the magnitude 
and forms of organic bodies, must also have been subject 
to many variations. Enormous Pachydermata, elephantine 
Mastodons, Owen's Mylodon robustus, and the Colossochelys,* 
a land tortoise upwards of six feet in height, once inhabited 
forests of colossal Lepidodcndra, cactus-like StigmarisB, and 

• Fossil remains of this gigantic antediluvian tortoise are now in the 
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BUHxeToiis genera oi Cjcadese. Unable accoratelj to delineate 
the physiognomy of our aging and altering planet according to 
its present features, I wiU only attempt to bring prominently 
fcrward ihoee characteristiGs which specially appertain to each 
individual group of plants. Notwithstanding aU the richnesa 
and adaptability of our language, the attempt to designate in 
words, that which, in fact, appertains only to the imitative 
art of Ihe painter, is always fraught with difficulty. I 
would also wish to avoid that wearying effect which is almost 
unavoidably inseparable from a long enumeration of indi^ 
vidual forms. 

We will begin with Palms (15), the loftiest and most 
stately of all vegetable forms. To these, above all other 
trees, the prize of beauty has always been awarded by every 
nation; and it was from the Asiatic palm-world, or the adja- 
cent countries, that human civilization sent forth the first rays 
of its early dawn. Marked with. rings, and not imfrequently 
armed with tiioms, the tall and slender shaft of this gracefrd 
tree rears on high its crown of shining, fan4ike, or pinnated 
leaves, which are often curled Hke those of some graminese. 
Smooth stems of the palm, which I cacefrdly measured, rose 
to a height of 190 feet. The palm diminishes in size and 
beauty as it recedes from the equatorial towards the temper- 
ate zones. Europe owns amongst its indigenous trees only 
one representative of this form of vegetation, the dwarfish 
coast palm {Ckamarops), which, in Spain and Italy, is found 
aa hx north as 44° lat. The true palm climate has a mean 
annual temperature of 78° to 81°. 5 Fahr., but the date-palm, 
which has been brought to us from Africa, and is less beau- 
tiM than other species of this family, vegetates in the south 
of Europe in districts whose mean temperature is only from 
59° to 62° 4' Fahr. Stems of palms and skeletons of elephants 
are found buried in the interior of the earth in Northern 
Europe; their position renders it probable that they were not 
drifted from the tropics towards the north, but that, in the 
great revolutions of our planet, climates, and the physiognomy 
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of nature which is regulated by climate, have been, in many 
respects, altered. 

In all regions of the earth the palm' is found associated 
with the plantain or banana; ihe SciiaminetB and Musaceee of 
botanists, Heliconia, Amomum, and Strelitzia. This form has 
a low, succulent, and almost herbaceous stem, the summit of 
which is crowned with delicately striped, silky, shining leaves 
of a thin and loose texture. Groves of bananas form the 
ornament of humid regions ; and on their fruit the natives of 
the torrid zone chiefly depend for subsistence. Like tiie fari- 
naceous cereals or corn-yielding plants of the north, the 
banana has accompanied man from the earliest in£uicy of his 
civilization (16). By some Semitic traditions the primitive 
seat of these nutritious tropical plants has been placed on the 
shores of the Euphrates, and by others, with greater proba- 
bility, in India, at the foot of the Himalaya mountains. 
Greek legends cite the plains of Enna as the home of the 
cereals. Whilst, however, the cereals, spread by culture over 
the northern regions, in monotonous and far extending tracts, 
add but little to the beauty of the landscape ; the inhabitant 
of the tropics, on the otiier hand, is enabled, by the pro- 
pagation of the banana, to midtiply one of the noblest and 
most lovely of vegetable productions. 

The form of the Malvaceae (17) and Bombacese, represented 
by Ceiha^ Cavanillesia, and the Mexican hand tree ( Cheiroste- 
Tnon), has immensely thick stems, with lanuginous, lai^, 
cordate, or indented leaves, and magnificent flowers, frequently 
of a purple-red. To this group belongs the Bahobab, or monkey 
bread-tree, Adansonia diptata, which, with a moderate height, 
has occasionally a diameter of 32 feet,* and may probably be 
regarded as at once the lai'gest and most ancient organic 
memorial of our planet. The Malvaceae already begin to im- 
part to the vegetation of Italy a peculiarly southern character. 

* The weight of the lower branches bends them to the ground, so that 
a single tree forms a hemispherical mass of yerdure sometimes 150 feet 
in diameter. — £o. 
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The temperate zone in our old continent unfortunately is 
wholly devoid of the delicately pinnate Mimosas (18), whose 
predominating forms are Acacia, Desmanthtts, Gleditschia^ 
Porleria, and Tamarindua, This beautiful form occurs in the 
United States of North America, where, under equal parallels 
of latitude, vegetation is more varied and luxuriant than in 
Europe. The Mimosas are generally characterised, like the 
Italian pine, by an umbellate expansion of their branches. 
An extremely picturesque effect is produced by the deep blue 
of a tropical sky gleaming through the delicate tracery of 
their foliage. 

Heaths (19), which more especially belong to an African 
group of plants, include, according to physiognomic cha- 
racter and general appearance, the Epacrideae and Diosmeae, 
many ProteacesB, and the Australian Acacias, which have no 
leaves but mere flattened petioles (phyllodia) . This group bears 
some resemblance to acicular-leaved forms, willi which.it 
■contrasts the more gracefully by the abundance of its cam- 
panulate blossoms. The arborescent heaths, like some few 
other African plants, extend as far as the northern shores of 
the Mediterranean. They adorn the plains of Italy, and the 
Cistus groves of southern Spain, but I have nowhere seen them 
growing more luxuriantly than on the declivities of the Peak 
of Teyde at Teneriffe. In the coimtries bordering on the 
Baltic, and further northward, the appearance of this form of 
plants is regarded with apprehension, as the precursor of 
drought and barrenness. Our heaths, Erica ( Calluna) vulgaris^ 
and Erica tetralix, E. camea and E, cinerea, arc social plants, 
against whose extension agricultural nations have contended 
for centuries, with but littie success. It is singular that the 
principal representative of this family should be peculiar to 
one side of our planet alone. There is only one of the three 
hundred known species of Erica to be met with in the new 
continent, from Pennsylvania and Labrador to Nootka Sound 
and Alaschka. 
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Hie CSwlMf form (20), on the other hand, is almost peenliar 
to the new continent; it is sometimes globular, sometimes 
artienlated, sometimes nsii^ in tall polygonal cohmms 
sot unlike organ-pipes. This group forms tiiie most 
strikii]^ contrast with tiie lAy and Banana fiunilies, and be- 
longs to that dass of plants whidi Bemardin de St. Pierre 
felicitoiisly terms Tegetable fomitains of the Desert. In tiie 
pardied arid plains of Soulli America, tiie thirsting animals^ 
eageriy seek the Mehn-cactus, n globular -piant half-buried in 
the dry sand, whose succulent interior is concealed by- 
formidable prickles. The stems of the columnar cactus attain 
a h^^t of more than 30 feet; their candelabra-Bee rami- 
ficatiotts, frequently covered with lichens, reminding the tra- 
veller, by some fmalogy in iheir phynognomy, of certain of 
the AMcan Euphorbias. 

While these plants form green Oases in the barren desert, 
the OrchidpfiB (21) shed beauty oyer the most desolate rocky 
clefts, and the seared and bladcened stems of those tropical 
trees which have been discoloured by the action of Hght 
The Vaniiia form is distmguished by its light green succulent 
leaves, and by its variegated and singularly shaped Mossoms. 
Some <^ die orchideous flowers resemble in shape winged 
insects, while others look Hke birds, attracted by the fragrance* 
of the hon^ vessels. An entire life would not suffice to enable- 
an artist, although limiting himself to the specimens afforded 
by one ciroumscrfljed region, to depict the splendid Or(diide» 
wbidi embelMsh the deep alpine valleys of the Peruvian 
Andes. 

Hie form of the OasuarinesB (22), leafless, Vke almost all 
the species of Cactus, comprises a group of trees havi^ 
brandies resembling the Equisetum, and is peculiar to the 
islands of the Pacific and to the East Indies. Traces of this 
type, whicb is certainly more singular than beautifrd, may 
lM)wev«r be found in other regions of the earth. Plunder's 
Equisetum aUtssimum, Forskal's Ephedra aphyUa of North 
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Afi^iea, the Pemyxaa CoHetm, and tibe 6fl)emn CaUi^mmm 
J^aUtma, are aearij alHed to the form of ^ Casuarinas. 

While the Banana form presents us witik the ginatett degvee 
of expaaflion, the Casuarintts and the aosoilar-leaved (23) 
trees exhibit the gxeatert oontractnsi oi ihe lea^easek. 
Pines, Thujas, and C^rpressei oonstitiite a northern form Inst 
Tardy met witJi in &e tropies and in some oeaoafere {Dauumira 
jS2al^&tcrM),the]6ai^e6arebo1lLlMX>adandaci0akr. "Bwirerer- 
.geeen ^^liage aiHrens the ^oom of the dreary winter kad- 
flcape, wlule it prodaims to tlie natiTias of tiie polar regions 
tiiat, althoiagh snow and tee eo<7er the Mcrfiiee, tiie inner 
life of plants, like the Promediean £ie, b never whoiiy e^ 
tinct on our planet. 

Besides the OrcdiideiB, the Pothos tribe of plants (24) also 
yields a graceful covering to the aged stems of forest trees in 
the tropical world, like the parasitic mosses and lidiens of our 
own cliaaes. Their succulent herbaceous stalks are fumi^ed 
with lai^ leayes, airow-shaped, digitate, or elongated, and 
lavaiiably Punished with thick y^ns. The blossoms of the 
Aroidee are inclosed in spathes, by which their vital heat is 
increased; t&ey are stemless, and send forth atrial roots. 
Pothos, Ihacontium, Caladium, and Aram 9xe all kindred 
larma; and the last-named extends as fiir as the coasts of the 
IMCeditenaaean, ccmtribiating, togedier with succulent Tussi- 
lago (Coltsfoot), high thistles, and the Acanthus, to give a 
luxuriant southern diaraeter to the vegetation of Spain and 
Italy. 

Iliis Arum form is associated, in the tonid regions of South 
America, with the tropical Lumes or cieepii^ plants (2d), 
wMch exhibit the utmost luxnraanee of vegetatbn in Paulli- 
sias, Banisterias, Bignonias, and Passion^floweit. Our ten- 
drilled hops and vines remind us of this tropksal form. On 
;the Oinooo the leafless branches of ihe Bauhinia are otei 
upwards of 40 feet in length, sometimes hanging peipen- 
dieidarly fiom the summit of lofty SwieteaioB, (Mahogany 
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trees), sometimes stretched obliquely like ropes from a mast; 
along these the tiger-cat may be seen climbing to and fro 
with wonderful agility. 

The self-sustaining form of the bluish-flowered Aloe 
tribe (26) presents a marked contrast to the pliant climbing 
lianes with their fresh and brilliant verdure. When there is 
a stem it is almost branchless, closely marked with spiral 
rings, and surrounded by a crown of succulent, fleshy, long- 
pointed leaves, which radiate from a centre. The lofty- 
stemmed aloe does not grow in clusters like other social 
plants, but stands isolated in the midst of dreary soHtudes, 
imparting to the tropical landscape a peculiar melancholy 
(one might almost say African) character. 

To this aloe form belong, in reference to physiognomic 
resemblance and the impression they produce on the land- 
scape: the Pitcaimias, from the family of the BromeliacesB, 
which in the chain of the Andes grow out of clefts in the 
rock; the great Poumetia pyramidata (the Atschupalla of 
the elevated plateaux of New Grenada) ; the American aloe 
(Agave), Bromelia Ananas and B, Karatas; those rare 
species of the family of the Euphorbiacece, which have thick, 
short, candelabriEt-like divided stems; the African aloe, and 
the Dragon tree, Drcusasna Draco, of the family of the Aspho- 
deleee; and lastly the tall flowering Yucca, allied to the 
LiliacesB. 

While the Aloe form is characterised by an air of solenm 
repose and immobility, the grass form (27), especially as 
regards the physiognomy of the arborescent grasses, is expres- 
sive of buoyant lightness and flexible slendemess. In both 
the Indies, bamboo groves form arched and shady walks. 

The smooth and often inclined and waving stem of the 
tropical grasses exceeds in height our alders and oaks. As 
far north as Italy, this form already begins, in the Arundo 
Donax, to raise itself from the ground, and to determine, by 
height as well as mass, the natural character of the country. ' 
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The form of Ferns (28), like that of glasses, also assumes 
nobler dimensions in the torrid regions of the earth, and the 
arborescent ferns, which frequently attain the height of above 
forty feet, have a palm-like appearance, although their stem 
is thicker, shorter, and more rough and scaly, than, that of 
the palm. The leaf is more delicate, of a loose and more 
transparent texture, and sharply serrated on the margins. 
These colossal ferns belong almost exclusively to the tropics, 
but there they prefer the temperate localities. As in these 
latitudes diminution of heat is merely the consequence of an 
increase of elevation, we may regard mountains tiiat rise 
2000 or 3000 feet above the level of the sea as the prin- 
cipal seat of these plants. Ai-borescent ferns grow in South 
« America, side by side with that beneficent tree whose stem 
yields the febrifuge bark, and both forms of vegetation are 
indicative of the happy region where reigns tiie genial mild- 
ness of perpetual spring. 

I have now to mention the form of the Liliaceous plants (29), 
Amaryllis^ Ixta, Gladiolus, and Pancratium, with their flag- 
like leaves and splendid blossoms, the principal home of which 
is Southern Africa; also the Willow form (30), which is 
indigenous in all latitudes, and is represented in the plateaux 
of Quito, not by the shape of its leaves, but in the form of its 
ramification, in Schinus MoUe; also the Myrtle-form (31) 
(^Metrosideros, Eucalyptus, Escallonia myrtelloides) ; Melas- 
tomacesB (32) ; and the Laurel form (33). 

It would be an undertaking worthy of a great artist to 
study the character of all these vegetable groups, not in hotp- 
houses, or from the descriptions of botanists, but on the grand 
theatre of tropical nature. How interesting and instructive to 
the landscape painter (34) would be a work that should present 
to the eye accurate delineations of the sixteen principal forms 
enumerated, both individually and in collective contrast! 
What can be more picturesque than the arborescent Fema. 
which spread their tender foliage above the Mexican laurel- 
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oak! what more chaqning than the aspect (^ baaana-grores, 
shaded by those lofty grasses, the Gnadoa and Bamboo! It is 
pecttHarly the privilege <^ the artist to separate these iaetor 
groups, and thus the beantifiil images of naturer if we may 
be permitted the simile, resolve themselves beneath his 
toud^ like the written works of man, into & few simple 
elements. 

It is beneath the glowing rays of a tropical son, that the 
noblest forms of vegetation are devel(^>ed. In the cold North 
the bark of trees is covered only with dry lichens and mosseSy 
while beneath the tropics the Cymbidium, and the fragrant 
Vanilla adorn the trunks of the Anacardias and the gigantie 
Fig-tree. The fresh gre^i of the Pothos leaves and of the 
Dracontias contrast with the many coloured blossoms of the 
Orchidese; climbing Bauhinias, Passion-flowers and gdden 
flowered Banisterias encircle every tree of the forest. Delir 
cate blossoms unfold themselves from the roots of the Thto^ 
brama, and from the thick and rough bark of the Cresemtia 
and Gustavia (3S). Amid this luxuriant abundance of flowers 
and folii^e, amid this exuberance and tangled web of creeping 
plants, it is often difficult for the naturalist to recognise the 
stems to which the various leaves and blossoms, bdoi^. A 
sLngle tree, adorned with Paullinias, Bigncmias, and Dendro- 
bias, forms a group of plants, which, separated from each 
other, would cover a considerable space of groimd. 

In the tropics, plants are more succulent, of a fredier 
green, and have larger and more glossy leaves, than in the 
northern regions. Social plants, which give such a character 
of imifonmty to European v^etation, are almost wholly 
absent in the equat(»ial zone. Trees, almost twice as high 
as our oaks, there bloom with flowers as large and qdendid 
as our lilies. On the shady banks of the Magdalene Biver, 
in South America, grows a dimbing Arisiolochmr whose 
blossoms, measuring four fuet in circumference, the Indian 
children sportively draw on their heads as caps (a6). la 
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the South Indian Archipelago, the flower of the Hafflesia^ 
is nearly three feet in diameter, and weighs above fourteen 
pounds. 

The extraordinary height to which not only individual 
mountains but even whole districts rise in tri^ical regions, 
and the consequent cold of sudi elevati<ms, affords the inha- 
bitant of the tropics a singular spectacle. For besides his 
own palms and bananas, he is surroimded by those vegetable 
forma which would seem to belong solely to northern latitudes. 
Cypresses, pines, and oaks, barberry shmbs and alders (nearly 
alHed to our own g^cies) cover tiiie mountain plains of 
Southern Mexico and the diain of the Andes at the equator. 
Thus nature has permitted the native of the torrid zone to 
behold all the vegetable fopns of the earth without quittiog 
his own dime, even as are revealed to him the luminous, 
worlds idiich spangle the firmament from pole to pole (37). 

These and many other of the enjoyments whidi nature 
af^rds are denied to the nations of the North. Many constel- 
lations and many vegetable forms, including more especially 
ihe most beautiful productions of the earth (palms, tree-ferns^ 
bananas, arborescent grasses, and delicately leathered mi- 
mosas), renmin for ever unknown to them; fer the pony 
plants pent up in our hothouses, give but a feint idea of ^e 
majestic vegetation of the tropics. But the rich development 
of our language, the glowing fancy of the poet, and the 
imitative art of the painter, aj^rd us abundant ccmipensation; 
and enable the imagination to depict in vivid colours the 
images of an exotie Nature. In the Mgid North, amid barren 
hea^, the solitary student may appropriate all tiiat has been^ 
discovered in the most remote regions of the eartili, and thus 
create within himself a world as free and imperishaUe as 
the spirit from which it emanates. 
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(1) p. 210—" On the CTiimborazo, upwards of eight thousand 
feet higher than Etna:' 

Small singing birds, and even butterflies, (as I liave 
myself witnessed in the Pacific,) are often met with at 
great distances from the shore^ during storms blowing off 
land. In a similar manner insects are inyoluntarily carried 
into the higher regions of the atmosphere, to an eleva- 
tion of 17,000 to 19,000 feet above the plains. The light 
bodies of these insects are borne upwards by the ver- 
tically ascending cun*ents of air caused by the heated con- 
dition of the earth's surface. M. Boussingault, an admirable 
chemist, who ascended the Gneiss Mountains of Caracas, while 
holding the appointment of Professor in the newly established 
Mining Academy at Santa F^ de Bogota, witnessed, during 
his ascent to the summit of the Silla, a phenomenon which 
confirmed in a most remarkable manner this vertical ascent 
of air. He and his companion, Don Mariano de Rivero, 
observed at noon a number of luminous whitish bodies rise 
from the valley of Caracas to the summit of the Silla, an 
elevation of 5755 feet, and then sink towards the adjacent 
sea coast. This phenomenon was uninterruptedly prolonged 
for a whole hour, when it was discovered that the bodies, at 
first mistaken for a flock of small birds, were a number of 
minute balls of grass-haums. Boussingault sent me some 
of this grass, wluch was immediately recognised by Pro- 
fessor Kunth as a species of Vilfa, a genus of grass which 
together with Agrostis is of frequent occurrence in the 
provinces of Caracas and Cumana. It was the Vilfa tenacis- 
sima of our Synopsis Plantarum (Bquinoctialium Orbis Novi, 
t. i. p. 205. Saussure found butterflies on Mont Blanc, and 
Eamond observed them in the solitudes around the summit 
of Mont Perdu. When MM. Bonpland, Carlos Montufar, 
and myself, on the 23rd of June, 1802, ascended the eastern 
decUvity of Mount Chimborazo, to a height of 19,286 feet, 
and where the barometer had fallen to 14*84 inches, we found 
"wmged insects buzzing around us. We recognised them to 
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be Diptera, Fesembling flies, but it was impossible to catch 
these insects standing on the rocky ledges {cuchilla), often 
less than a foot in breadth, and between masses of snow pre- 
cipitated from above. The elevation at which we observed 
these insects was almost the same as that in which the naked 
trachytic rock, which projected from the eternal snows aroimd, 
exhibited the last traces of vegetation in Lecidea geographica. 
These insects were flying at an elevation of 18,225 feet, or 
nearly 2660 feet higher than the summit of Mont Blanc : and 
somewhat below this height, at an elevation of 16,626 feet, 
and therefore also above the region of snow, M. Bonpland saw 
yellow butterflies flying close to the ground. The mammalia 
which live nearest to the region of perpetual snow, are, in the 
Swiss Alps, the hybemating marmot, and a very small field- 
mouse, (Hypudeeus nivalis,) described by Martins, which on 
the Faulhom lays up, almost under the snow, a store of the 
roots of phanerogamic alpine plants.* The opinion prevalent 
in Europe, that the beautifril rodent, the Chinchilla, whose 
soft and glossy fur is so much esteemed, is fotmd in the 
highest mountain regions of Chili, is an error. The Chin- 
chilla laniger (Gray) lives only in a mild lower zone, and 
does not advance further south than the parallel of 35**.f 

Whilst among our European Alps, Lecideas, Parmelias, and 
Umbilicarias but scantily clothe with a few coloured patches 
those rocks that are not wholly covered with snow, we found 
in the Andes, at elevations of 13,700 to nearly 15,000 feet, 
some phanerogamic plants which we were the first to describe; 
as for instance, the woolly species of Fraylejon, (Culcitium 
Bivale, C. rufescens, and C. reflexum, Espeletia grandiflora, 
and E. argentea) Sida pichinchensis, Eanunculus nubigenus. 
It. Gusmanni with red or orange-coloured flowers, the small 
moss-like imibeUiferous plant, Myrrhis andicola, and Fragosa 
arctioides. On the declivity of the Chimborazo, the Saxi- 
fraga BoussingaiJti, described by Adolph Brongniart, grows 
beyond the limits of perpetual snow on loose blocks of stone 
at an elevation of 15,770 feet above the level of the sea, and 
not at 17,000 as has been stated in two admirable English 

♦ Ades de la Sociiti HelvUique, 1843, p. 324. 
+ Claudio Gay, Hietoria Jisica y politica de ChilCf Zoologia, 1844, 
p. 91. 
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J€fiin»alB.* Thi» Saxifrage, discoTered by Bevsnnganth, xAuit 
therefore be regarded as tiie highest growing phaneto^anttc 
plant in the world. 

The vertical height of Ghimborazo is, acceding to my 
measuremeBt, 21,422 feet.f This residt is a m^ot between 
those which have been given hj the French and Spanish 
Academicians. The prin^Mii dtff^nenees do not here 
depend on different assumptions for the refraction, bat on a 
difference in reducing the measured Hne to the lerd of the 
sea. This reduction can onlj be made in the Andes bj the 
barometer, and henee every so-called trigonometric measure* 
ment must also neeessarily be a barometric one, whose 
result will vary according to the different foimalsB employed. 
Owing to the ^lormous mass of &e mountain chain, we can 
only obtain very small an^es of altitude, when the greater 
porticm c^ the whole height has to be measured trigono- 
metrically, and the observation is made at scHne low and dis- 
tant point near the plain or the level of the sea. It is on the 
other hand extrem^y difficult to dbtain a convenient base 
line, as the qpaee that is to be determined barometrical^ 
increases with every step we advance towards the mountain.* 
These ob^ades have to be encountered l^ every traveller 
who on the high taUe-Iands, which surround the summit of 
the Andes^ selects a spot for performing a geodetic (^ration* 
On the pumiee-covered plain of Tapia, to tiie west c^ the Eio 
Ohambo, at a height of 9477 fSeet, barometrically deter- 
mined, I measured the Chimborazo. The Llanos de Luisa, 
and more especially the plain of %gun, whose elevation is 
12,150 feet, would yield greater angles of altitude. I had aa 
one occasion made every preparation necessaay for Ihe 
measurement of Mount Chimborazo, from the phdn of Sie^fun, 
when the summit of the mountain was suddenly shrouded m 
a dense doud. 

Some hypothetmal suggestions, regarding the probaHe deri« 
vation of the name of the far-femed " Chxmboraao," may not 
be wholly unwelcome to etymologists. The district in which 
ihe mountain is situated is called Chimbo, a w(»^ which La 

♦ Compare my Asie centrale, t. iii. p. 262, with Hooker, Journal 
of Botany, vol. i. 1834, p. 327, and the Edinburgh Nm Pkifymphuxd 
•^^*^^' vol. xTii ISa^ p. 880. 

t JiecueU d'Obeerv, astron,, t. i. Intr. p. bmi 
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Ccndaimxie^ derircB from ckimpam, to cross a riTer. '* Chim- 
horwqo!" meims, acccurdiiig to bim, ^the snow of the opposite 
bank,'' frem the fact of a brook being erossed at the Tmage of 
Cbimbo, in sight of the huge soow-GoreFed mountain. (£a 
the Qqniehna language ekm^ signifies the of^>06ite bank or 
side; chimpam to cross a river, bridge, &e.) Sereral 
natiTes of &e province of Quito asi^ired me that Chhnborazo 
meant simply the snow of Chimbo. In Carguai-razo we meet 
with the same texmiaiation, and it would appear that ^'razo" is 
a provincial wovd. The Jesuit Hdguin, whose excellent 
vo^ibularyf I possess, is not acquainted with the word razo. 
The genuine term for snow is ritti. On the other hand, my 
fidend, Professor Buschmann,^ an admiral^ linguist, remarks 
that in the Chindiaymyo dialect, (employed north of Cuzco as 
£ff as Quito and Pasto) raju, they being apparently guttural, 
signifies snow4 As diimpa and chimpani do not well suit 
OB account of the a, we may seek a definite meaning for the 
first pOTtion of the name of tiie mountain and of the village 
Chimbo, in the Qquichua word ^*diimpu," which is used to 
express a ecdoured thread or fringe (sefial de lana, hilo 6 bor- 
liUa de colores); the redness of Qie sky (arreboles), and the 
halo round the sun and moon. The name of the mountain 
might be thus derived from this word, without reference to 
the district or village. At all events, whatever may be the 
etymology of the word Chimborazo, it shouM be written in 
the Peruvian manner Chia^razo, as the Peruvians have no 
b in &eir alphabet. 

May not ^ name of this eolossal mountain be whc^y- inde-^ 
pendent of the Inca language, and have come down from a 
bygone age? The Inea or Qquiehua language had not been 
introduced long prioar to the Spanish invasion into the king* 
d^n of Quito, where the now wholly extinet Puruay language 
bad been previously used. The namies of other mountains^ as 
Pichincha, Ilinissa, and Cotopaxi, are wholly devoid of mean- 
ing in the language of tiie Incas, and are tiierefore undoubt- 

* Voyage d TEquatew, 1751, p. 184. 

t Vocabuktrio de la Lengua general de todo el Peru Uamada 
Lengua Qqaittma ^ dd Jnca^ Lima, 1608. 

t See the word in Juan de Figueredo's vocabnlmiy of Chinehaysiiye 
words appended to Diego de Torres Kubio, Arte, y Voeabakario^ <U Is 
Lengua Quiebua^ reiser, en JAbom, 1T51, toL 222, h. 
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edlj of higher antiquity than the introduction of the worship 
of the sun, and of the court-lai^uage of the rulers of Cuzco. 
The names of mountains and rivers belong in all regions of 
the earth to the most ancient and authentic relics of languages; 
and my brother, Wilhelm von Humboldt, in his investigations 
into the former distribution of the Iberian races, has made 
ingenious use of these names. A singular and unexpected 
statement has recently been made,* "Siat the Incas, Tupac 
Yupanqui, and Huayna Capac, were astonished on their first 
conquest of Quito, to find a dialect of their Qquichua language 
in use among the natives." Prescott, however, seems to 
regard this as a very bold assertion.f 

If we could suppose the pass of St. Gbthard, Mount Athos, 
or the Rigi, piled on the summit of the Qiimborazo, we 
should have the elevation which is at present ascribed to 
the Dhawalagiri in the Himalaya. The geologist who regards 
the interior of our planet fix)m a more general point of view, 
and to whom not the directions, but the relative heights of 
the rocky projections, which we designate mountain chains, 
appear but as phenomena of little importance, will not be 
astonished if at some future period mountain siunmits should 
be discovered between the Himalaya and the Altai, which 
should surpass in height those of Dhawalagiri and Djewahir 
as much as these exceed that of Chimborazo.^ The great 
height to which the snow-hne recedes in summer on the nor- 
them declivity of the Himalaya, owing to the heat radiated 
fix)m the elevated plateaux in Central Asia, renders the moun- 
tain, notwithstanding that it is situated in 29 to 30^^ north 
lat., as accessible as are the Peruvian Andes in the region 
of the tropics. Captain Gerard has moreover recently ascended 
the Tarhigang as high, if not 11 7 feet higher,§ than I ascended 
the Chimborazo. Unfortunately, as I have elsewhere more 
fully shown, these mountain ascents, beyond the line of per* 
petual snow, however they may engage the curiosity of 
the public, are of very Uttle scientific utility. 

* Velasco, Historia de Quito, t. i. p. 186. 

+ Hist, of the Conquest of Peru, vol. i. p. 126. 

t See my Vuea des CordiUh'ea et Monumens des peuples indigenes 
de VAmirigue, t. i. p. 116; and the Memoir entitled Ueher zwei Ver- 
eudie den Chimborazo zu hesteigen 1802 and 1881, in Schumachefa 
JghrJmchfiir 1887, S. 176. 

§ CriUccd Besearchea on Philology and Geography, 1824, p. 144* 
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(2) p. 210 — ''The Condor^ that giant among vultures.** 

I have elsewhere* given the natural history of the Condor, 
which before my travels had been variously misstated. The 
name is properly Cuntur in the Inca language; Manque^ 
among the Araucanes in Chili; Sarcoramphus Condor accord- 
ing to Diun^ril. I sketched the head of this bird from life, 
of the natural size, and had my drawing engraved. Next to 
the Condor, the Lammergeier of Switzerland, and the Falco 
destructor (Daud.), probably LinnaBUS* Falco Harpyia^ are the 
largest of q}\ flying birds. 

The region which may be regarded as the common resort 
of the Condor, begins at the elevation of Mount Etna. It 
embraces atmospheric strata which are from 10,000 to 19,000 
feet above the level of the sea. Humming birds also, which in 
their summer flights advance as far as 61° north lat. on the 
western coast of America, and are on the other hand found 
in the Archipelago of the Tierra del Fuego, were seen by Von 
Tschudi in Puna at an elevation of 14,600 feet.f There is a 
pleasure in comparing the largest and the smallest of the 
feathered inhabitants of the air. The largest among the 
Condors foimd in the Cordilleras, near Quito, measure nearly 
15 feet across the expanded wings, and the smaller ones 8^ 
feet. This size, and the visual angle at which the birds are 
seen vertically above one's head, aflbrd an idea of the enormous 
height to which the Condor soars in a clear sky. A visual 
angle of four minutes, for instance, would give a vertical 
elevation of 7330 feet. The cavern (Mackay) of Antisana^ 
opposite the mountain of Chussulongo, and where we 
measured the birds soaring over the chain of the Andes, lies 
at an elevation of nearly 16,000 feet above the surface of the 
Pacific; the absolute height which the Condor reached must 
therefore be 23,273 feet, a height at which the barometer 
scarcely stands at 12*7 inches; but which, however, does not 
exceed that of the loftiest summit of the Himalaya. It is 
a remarkable physiological phenomenon that the same bird, 
which wheels for hours together through these highly rarefied 
regions, should be able suddenly, as for instance on the 
western declivity of the volcano of Pichincha, to descend to 

* See my Recaeil cP Observations de Zoologie et dAnatomie com" 
par€e, vol. i. p. 26 — 46. 

t Fauna Peraana, Omithol, p. 12. 
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the Bea-«koi«, and thtM in the cottrse of a few hours trarerse, 
as it were, all dimates. At heights of 23,000 feet and upwards 
the membranous air-sacs of the Ckmdor must undei^ a re- 
markaiUe degree of inflation after being fiUed in lower r^ions 
of the atmosphere. 

UUoa, more than a hundred years ago, expressed his asto- 
nishment that the Vulture of the Andes could soar at heights 
where the pressure of the atmoq)here was less than fifteen 
inches.* An opinion was at that time entertained, from the 
analogy of experiments made with the air-pump, that xu> 
animal could exist under this slight amount of atmosi^ric 
pressure. I have mysetf, as has already been meQtionea, seea 
the barometer &11 to 14*85 inches on theOiimborazo; and 
my friend, M. Gay-Lussac, breathed &xr a quarter of an hour 
an atmosphere in which the pressure was only 12*9 indies. 
It must be admitted that man, when wearied by muscular 
exertion, finds himself in a state oi painful exhaustion 
at such eleTations; but in the Condor, the re^iratoiy 
process seems to be performed with equal facility under 
a pressure of 80 or of 13 inches. This bird probably raises 
itself voluntarily to a greater hei^it from the sur£M)e of our 
earth than any other Hving creature. I use the expression 
*' voluntarily, " since small insects and silioeous-sheUed infusoria 
are frequently borne to greater eleyatiops by a rising current 
of air. It is probable that the Condor iiies eyen higher than 
the above calculations would appear to show. I remember 
observing near the Cotopaxi, in the pumice plain of Suai- 
guaicu, at an devation of 14,471 feet above tne level of the 
sea, this bird soarine at such a height above my head that it 
appeared like a bla(£ ^>eck. But what is Uie smallest axigle 
imder which faintly illumined objects can be distinguished? 
Their form (linear extension) exercises a great influence oa 
the minimum of this angle, llie transparency of the mountain 
air is so great under the equator, that in the province of Quito, 
as I have elsewhere stated, the white doak {po$icko) of a horse- 
man may be distinguished with the naked eye at a horizontal 
distance of 89,664 feet, and therefore under an angle of thirteen 
seconds. It was my friend Bonpland whcun we observed, 
from the pleasant country-seat of the Marques de Selvalegre, 

*^ovaffe de VAmiHque nUridiondle, t. it p. 2. 1752; O&wrvotMM 
astronamtquea etphyn^ua, p. 110. 
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HLOTisg aloi^ a black rocky preeipii» on the volcano of 
PidikicluL Lightning conductors, being thin elongated 
objects, are rkiMe, as Arago has observed, from the greatest 
distaaoes and under ihe smallest angles. 

The account I have given in ray Monograph of the Oondor 
(Zooloffie, pp. 26— 4S) c^the habits of this powerfiil bird in the 
Bdoumtain districts of Quito and Peru has been confirmed by a 
mofie recent ^ravdler, Gay, 'vrho has explored the whole of 
Chili, and desmbed it m his admirable vr<»k, IRstoria Jisica y 
poUiiea de Chile, IMs bird which, singularly enough, like 
the Lamas, Vicufias, Alpacas and Ouanacos, is not found be- 
yond the equator in N-ew Granada, penetrates as far south as 
ihb Straits of Magellan. In CMli, as in die devated plateaux 
<d Quito, the Condors, whidi usually live in pairs, or even 
alone, -congregate in flocks for the purpose of attacking 
lambs and calvies, or seizing cm young Guanacos (Guanacillos). 
Tbe havoc annually committed by liie Condor among the herds 
of sheep, goats and catt^, as well as among the wild vicuflas, 
alpacas and guanacos of the chaiji of t^e Andes is very con- 
sideralbie. ll^e ChUians assert that this bird when in captivity 
oan endure hunger for forty days; when in a free state, 
howevw, its voracity is excessive, and it ihen, like the 
vulture, feeds l^ preference on carrion. 

The mode of catching these birds, by an inclosure of pali- 
sades such as I have already described, is as successful in 
Chili as in Peru, for the bird after being rendered heavy from 
excess of food is obliged to run a short distance with half' 
extended wings before it can take flight. A dead ox which 
is already in an incipient state of decomposition, is strongly 
inclosed with palisades, within which narrow space the 
Condors throng together; being unable, as already observed, 
to fly on account of the excess of food whidi they have de- 
voured, and impeded in their run by tlie palisades, l3iese birds 
are either killed by the natives with dubs, or are caught alive 
by tiie lasso. The Condor was represented as a symbol of 
strength on the coinage of Chili immediately after the first 
declaration of political independence.* 

The different species of Gallinazos, which are much more 
considerable in point of numbers than the Condors, are also 

* daudio Ofty, Historia fidca p poUtica de Chile, publicada bijo 
loB auspicios del Sapremo Gobiemo; Zoologia, pp. 194—198. 
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tar more useful than the latter in the great economy of 
Nature for destroying and removing animal substances that 
are becoming decomposed, and thus purifying the atmosphere 
in the neighbourhood of himian dwellings. In tropical 
America, I have sometimes seen seventy or eighty of ihese 
creatures collected round a dead ox; and I am able, as an 
eye-witness, to confirm the fact that has of late erroneously 
been called in question by ornithologists, that the appearance <rf 
one single king-vulture (who is not lai^r than the Grallinazos) 
is sufficient to put a whole assemblage of these birds to 
flight. No contest ever takes place; but the Grallinazos (two 
species of which, (Catnartes urubu and C. aura,) have been 
confounded together by an unfortunately fluctuating nomen- 
clature) are intimidated by the sudden appearance and the 
courageous demeanour of the richly coloured '^Sarcoram- 
phus Papa" As the ancient Egyptians protected the Per- 
cnopteri, which purifled the atmosphere, so also the wanton 
destruction of Gallinazos is punished in Peru by a fine 
{multa)^ which, according to Gay, amounts in some cities to 
300 piastres for every bird. It is a remarkable fact, that 
this species of vulture, as was already testified by Don FeUx 
de Azara, if trained early, will so accustom themselves to the 
person who has reared them, that they wiU follow him on a 
journey for many miles, flying after his carriage across the 
Pampa. 

(3) p. 211 — ^^ Encloses their rotating bodies." 

Fontana, in his admirable treatise **on the poison of the 
viper," vol. i. p. 62, mentions that he succeeded in restoring 
to animation, after two hours' immersion in a drop of water, 
a wheel-animalcule which had lain in a dried and motionless 
condition for the space of two years and a half.* 

The so-called reanimation of Rotifera has very recently 
again been made a subject of lively discussion, since observ- 
ations have been conducted with more exactness and subjected 
to a stricter criticism. Baker affirmed that in 1771, he had 
revived paste-eels which Needham had given him in the year 
1744! Franz Bauer saw lus Vibrio tritici, which had lain 
four years in a dry state, move on being moistened. The 

* On the action of water, see my Vermche ilber die gereizte Muskel' 
und Nervenfaaer, Bd. ii. S, 250. 
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remarkably careful and experienced observer, Doy^re,* draws 
the following conclusions from his beautiful experiments: 
that Rotifera revive, i. e. pass from a motionless state to one 
of motion, after being exposed to a cold of 11°.2 Fahr., 
or to a heat of 113° Fahr.; that they preserve the property of 
reviving in dry sand up to a temperature of 159® Fahr.; but 
that they lose this property and remain immoveable if warmed 
in moist sand to 131° Fahr. only;f and that the possibility of 
this so-called revivification is not prevented by their being 
exposed to desiccation for twenty-eight days in barometric 
tubes, in vacuo, even shoidd chloride of lime or sulphuric acid 
be employed. J 

Doyere has also seen Rotifera slowly revive after 
being dried without sand, (desseches a nu,) a fact which 
Spallanzani denies.§ " Desiccation conducted in an ordinary 
temperature might be open to many objections which are 
not perhaps wholly obviated by the employment of a dry 
vacuum; but when we observe that the Tardigrades irrevoc- 
ably perish in a temperature of 131® Fahr. if their tissues are 
permeated with water, whereas they can, when dried, support 
a temperature that may be estimated at 248° Fahr., we are 
disposed to admit that the sole condition required for animal 
revivification is the perfect integrity of orgajiic structure and 
continuity." 

In like manner, the sporules, or germinating cells of cryp- 
tc^amic plants, which Kimth compares to the propagation of 
certain phanerogamic plants by buds (bulbillsB), retain their 
power of germination in the highest temperature. Accord- 
ing to the most recent experiments of Payen, the sporules of 
a small fimgus (Oidium aurantiacimi), which invests the crumb 
of bread with a reddish feathery coating, do not even lose 
their vegetative powers by being exposed in closed tubes 
for half an hour to a temperature of 183° to 208° Fahr. before 
being strewn on fresh, imspoilt dough. May not the newly 
discovered and wonderful monad (Monas prodigiosa), which 
causes blood-like spots in mealy substances, have been mixed 
with this fungus ? 

* See his Mimoire sur lea Tardigrades et sur leur propri&6 dt 
revenir d la vie (1842). 
t Doyfere, Op. cU. p. 119. 
t Doyfere, Op, dt. pp. 130—133. 
§ Doyere, Op, dt, pp. 117 and 120. 
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Ehrmiberg, in his great woitk cm Infixsoria (p. 492 — 496^ 
has giy«n the most complete history of all the obser^aticHia 
instituted on the so-ealled reviYification of Rotifera. He 
belieyes, that notwithstanding all the means of desiccation 
employed, the organisation-flaid still remains in the apparently 
dead animal. He contests the hypothesis ai ^latent life''; 
fbr death, he says, ''is not life in a torpid state, bat the 
ahs^ioeoflife/' 

The hybernation or winteiv^eep of both warm and ccM" 
blooded animals, as dormice, marmots, samd-martins {Sirwndo 
riparia^ according to Cnvier)*, and of &ogs and toads, 
affords us eyidence of the diminution, if not of the eoiii]^ete 
suspension, of the organic functions. Frogs awakened 
firom their winter-sleep by warmth, can remain eight times 
longer under water, without drowning, than fifogs in the 
breeding season. It seems as if the respiratory i^nctions of 
the lungs require a less degree of activity after the long- 
sw^^ision of their excitability. The circumstance of the 
sand-martin bm^ing itself during the winter in marshes, is & 
phenomenon whieh, while it scarcely admits of a doubt, 
liS the more remarkable, because in birds, the funetbn 
of respiration is so extremely energetic, that, according to 
LaToisier's experiments, two sparrows in an ordiDary con^ 
^ition will, in the same time, decompose as much atmos^erie 
air as a Guinea-pig.f Winter-sleep is not supposed to be 
general to the whole species of these sand-martios, but only 
to some few indiyiduals.l 

As in the frigid zone dejHiyation of warmth produces winter- 
4aleep in some animals, so in the torrid regions, within the 
tropics, an analogous phenomenon is manifested that has not 
hitherto been sufficiently regarded, and to which I have 
applied the term summer-sleep.^ Drought and a continuous 
high temperature act like the cold of winter in reducing 
excitability. Madagascar, excepting a very small portion of 
its southern extremity, lies within the tropics, and here, 
as was already observed by Brugui^re, the hedgehog-like 
Tenrecs (CentereSy lUiger), one species of which (C ecau-' 

* Hdgne animal^ 1829, t. i. p. 396. 

t Lavoisier, Mimoires de Chimie, t. i. p. 119. 

X Milne Edwards, Elements de Zoclogie, 1884, p. 543. 

§ ReUU, hisL, t. ii. pp. 192, 626. 
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daius) was introduced into tine Me of France (20° 9^, ktitade), 
dteep during excessive heat. The objection adraneed by 
De^ardins, that the time oi their ekep ^dk within the seascm 
of wintar in the southern hemisphere, can seare^y be r^arded 
as applicable in reference to a country, where the mean tem- 
perature <^ the coldest montii is nearly 7"^ Fahr. above that 
•of the hottest mcmth in Paris; and this circumstance can- 
not therefi^re change the three montl»' summer-sleep of the 
Tenrec in Madagascar and Port Louis (Isle of France) into 
actual hybernation. 

In a similar mamier, the Crocodile in the Llanos of Yene- 
zoela, the land and water Tortoises on the Orinoco, and 
the colossal Boa, and many of the smaller species of serpents, 
lie torpid and moticmless in tiie hardened groimd, tiirough- 
out the hot and dry seascm of the year. The mis^nary 
Oilij relates, that the natives, in seddng the dormant 
Terekai (land-tortoises), which lie buried in dry mud to 
the depth of 16 or 17 inches, are often bitten by serpents 
suddenly awakened, and which had buried themselves witii 
the tortoises. An admirable observer, Dr. Peters, who 
lias only just returned from the eastern coast of Africa, 
vrrites to me as follows: '* I coxdd not obtain any certain 
inl(»ination regarding the Tenrec during my short stay 
in Madagascar, but I am, on the other hand, well avrare, 
that in the porticm of eastern Africa where I spent several 
years, difierent species of tortoises (Pentonyx and Trionices) 
remain enclosed for months together, without £E>od, in tiie 
parched and indurated ground, during the dry seascm of this 
trc^ical country. The Lepidosirert a^ remains motionless 
and coiled up in the hardened earth, from May to December, 
wherever the swamps have been dried up." 

We thus meet with an enfeeMem^it of certain vital func- 
tions in ntmieroas and very di£^rent classes <^ animals^ and, 
what is peculiarly striking, without the same phenome3M>n pre- 
senting itself in organisms nearly allied, and belonging to one 
and tl^ same family. The northern glutton (Gulo), allied to 
the badger (Meles), does not, like the latter, sleep during the 
winter; whilst, accwding to Cuvier, " a Myoxus (Dormouse of 
Senegal, Myoxus Coupeii) which had probably never expe- 
rienced a winter-sleep in its tropical home, fell into a state of 
hybernation at the beginning of winter, the first year :t was 
> B 2 
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brought to Europe.*' This enfeeblement of the yital functions 
and vital activity passes through several gradations, accord* 
ing as it extends to the processes of nutrition, respiration and 
muscular movement, or induces a depression of the cerebral 
and nervous systems. The winter-sleep of the solitary bear 
and of the badger is not attended with rigidity, and hence 
the awakening of these animals is easy, and, as I frequently 
heard in Sibma, very dangerous to the hunters and country 
people. The recognition of the gradation and connec- 
tion of these phenomena leads us to the so-caUed vita minima 
of the microscopic oi^anisms, which occasionally Ml in the 
Atlantic in showers of meteoric dust, and some of which have 
green ovaries and are engaged in a self-generating process. 
The apparent revivification of the Eotifera and of ike sili- 
ceous-shelled Infusoria is only the renewal of long enfeebled 
vital functions— a condition of vitality never entirely extin- 
guished, but merely revived by excitation. Physiological 
phenomena can only be comprehended by being traced 
through the entire series of analogous modifications. 

(4) p. 211—" Winged InucUr 

The fructification of dioecious plants was at one time princi- 
pally ascribed to the agency of the wind. It has been shown 
by Kolreuter, and also with much ingenuity by Sprengel, that 
bees, wasps and numerous small wii^ged insects, are tihe maiu 
agents in this process. I use the phrase "main agents", since 
I cannot r^ard it as consonant to natiu^ that fructification 
should be impossible without the intervention of these insects, 
as Willdenow has also fully shewn.* On the other hand 
dichogamy, sap-marks, (rnacuhe indicantes), coloured spots 
indicating the presence of honey-vessels, and fiructification by 
insects, appear to be almost inseparable fix)m one another.f 

The statement often repeated since Spallanzani, that the 
dioecious common hemp {Cannabis sativa), which was intro- 
duced into Europe from Persia, bears ripe seeds without being 
in the neighbourhood of pollen-tubes, has been entirely 
refuted by more recent investigations. When seeds have 
been obtained, anthers in a rudimentary state have been foimd 
near the ovarium, and these may have been capable of yield- 

* Orundriss der KrSuterhunde, 4te Aufl. Berl. 1806. a. 405—412. 

t Angnste de St. Hilaire, Lefona de BoUxnigue, 1840, pp. 565- 571. 
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ing some grains of fructifymg pollen. Such hermaphrodism 
is firequent in the whole fainily of UrticecB^ but a singular 
and hitherto unexplained phenomenon is manifested in the 
forcing-houses at Kew by a small New Holland shrub, the 
Ccelebogyne of Smith. This phanerogamic plant brings forth 
seeds in England without exhibiting any trace of male organs, 
and without the bastard introduction of the pollen of any other 
plant. " A species of Euphorbiaceee," (?) writes the distin- 
guished botanist, Jussieu, " the Ccelebogyne, which, although 
but recently described, has been cultivated for many years 
in English conservatories, has several times borne seeds, 
which were evidently perfect, since the well-formed embryos 
they contained have produced similar plants. The most 
careful observations have hitlierto failed in discovering the 
slightest trace of anthers or even pollen in the flowers, 
which are dioecious. No male plants of this kind are known 
to exist in England. The embryo cannot therefore have 
come from the pollen, which is wholly deflcient, but must 
iiave been formed entirely in the ovule."* 

In order to obtain a fresh and confirmatory explanation of 
this important and isolated physiological phenomenon, I 
lately addressed myself to my young friend. Dr. Joseph 
Hooker, who after having accompanied Sir James Ross in 
his Antarctic voyage, has now joined the great Thibeto- 
Himalayan expedition. Dr. Hooker wrote to me as follows 
from Alexandria, at the close of December, 1847, prior to his 
embarkation at Suez: "Our Coelebogyne still flowers with 
my father at Kew, as well as in the Gardens of the Horti- 
cidtural Society. It ripens its seeds regularly. I have re- 
peatedly examined it with care, but have never been able to 
discover a penetration of pollen utricles into the stigma, nor 
any traces of their presence in the latter or in the style. In 
my herbarium the male blossoms are in small catkins.'' 

(5) p. 212— "ZeA:e luminous stars J^ 

The phosphorescence of the ocean is one of those splendid 
phenomena of nature which excite our admiration, even when 
we behold its recurrence every night for months together. 
The ocean is phosphorescent in all zones of the earth, but he 
who has not witnessed the phenomenon in the tropics, and 
* Adrian de Jussien, C<mr8 ilimentaire de Botanique, 1840, p. 463. 
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especialij in the Pacific, can flmn bat a Teiy impexibet idea 
of the majeity of this brilliant spectacle. The tcaTidler on 
board a man-of-war, when ploughing the foaming wares befon 
a j&esh breese, feels that he can ecarcdj satisfy himself wi<li 
gazing on the spectade presented by the cirding wa^es. 
Wherever the ship s side rises aboine the waves, bhiish or 
reddish flames seem to fladi lightning-like upwards from 
the keel. The appearance presented in the tropical seas 
on a dark night is indescribably glorious, when shoals of 
ddphins are seen eporting around, and cutting the loaming 
waves in Icmg and circling lines, gleaming wi£ bright and 
sparkling light. In the Gulf <^ Cariaco, between Cumana 
and the Peninsok of Maniquares, I have i^nt hours in 
enjoying this spectacle. 

Le Gentil and the elder Forster ascribed these flames to 
^e dectrical friction of the wat^ on the vessel as it glides 
forward— -an explanatioB that must, in the present condition 
of our physical knowledse, be regarded as tmtou^le.''^ 

There are probably &w subjects of natural investigation 
whidi have excited so many and such kmg-KX>ntinued con- 
tentions as the phosphorescence of sea-water. All that is 
known with certainty regarding this much disputed questkm 
may be reduced to the fdlowing simple fiicts. There ore 
many luminous moUusca whidi possess the property when 
alive of emitting at will a feint |Jiosphoric light; which is of 
a bluish tinge in Nereis noctiluca, Medtua pekigica var. 0,f 
and in the pipe-like Monophora nociiluea, discovered in 
£audin*s expedition. :[: The luminosity of sea-water is in 
part owing to living light-bearing animals, and in piyrt to 
the oi^anic fibres and membranes of the same, when in a 
state of decomposition. The first-named <3i these oauses 
of the phosphorescence of ^e ocean is imdodbtedly the most 
common and the most widdy di&sed. The more ac^vely 
and the more efficiently that travellers engaged in thp study 

* Joh. Keinh. Forster, Bemerhungen tmf seiner Reiae um die WeU, 
1783, 8. 67; Le GeatU, Voyage done lea Mere de VInde, lt1% t. i. 
pp. 685—698. 

t Forskaal, Faurta (Bgyptiaeo-arahica, s. Descriptiones animalium 
gu(B in itinere orientcUi observavit, 1775, p. 109. 
-.oi^?^ ^^ St.- Vincent, Voyage dans lee lies dee Mere d^Afrique, 
1804 tip. 107, pi. vL 
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of nature have learnt to employ powerful microscopes, the 
more our ssocdogical leyBtems have been enriched by new groups 
-of anallusca and infusoria, whose property of emitting light 
either at wiH or ^m external stimulus has been recognised. 

The luminosity of the sea, as far as it depends on living 
<»:gaaii6ms, is principally owing, among zoophytes, to the 
Aoalephse (the fumlies of MedussB and Cyaneffi), to «ome 
Mollnsca, and to an innumerable host of Infusoria. Among 
•€lae small Acalephse (Searnettles), the Mammaria scmiillang 
presents ns, as it were, with the glorious image of l^e starry 
£rmament reflected in the suri^ce of the sea. When full- 
grown this little creature scarcely equals in size the head of a 
pin. The existence of siHceous-sheBed luminous infusoria 
•was first shown by Michaelis at Kiel. Bfe observed the 
coniscation of the Peridininm, (a ciliated animalcule,) of the 
Cuira88-4nonad (Proroeentrtan micans)^ and of a rotifer, 
whidi he named Synchata baltica,* the same that Fodce 
subsequently found in the lagocms of Venice. My distin- 
■guished Mend and fellow traveller in Siberia, Ehrenberg, 
«aceeeded in keeping two luminous In&soria of the Baltic 
alive fen: nearly two months at Berlin. I examined them 
"with him in 1632; and saw them coruscate in a drop of 
fiea-wat^ on the darkened field of the microscope. When. 
Ihese luminous Infusoria (the largest of which was only •}- 
and the smallest &om ^ to -^ of a Parisian Hne in leiogth) 
w«re exhausted, and ceased to emit eparks, they would 
renew their flashing on being stinuolated by the addition of 
acids or by the ^plication of a little a^hol to the sea- water. 

By repeatedly filtering fresh s^-water, Ehrenberg suc- 
ceeded in procimng a fluid in which a large tmmha: <^ these 
light-emitting animalcules were acciumulated.f This acute 
observer has found in the organs of the Photooharis 
which give off flashes of light (eith^ volimtaiily or when 
stimula^d), a cellular structure of a gelatinous character 
in the interior, and which manifests some similarity with 
the electric organ of the Gjnnnotus and the Torpedo. 
"When the Photocharis is irritated, in each cirrus a 
IriniUmg and a gleaming of separate sparks may be oibserved, 
which gradually increase and at length illuminate Ifee 

* Michaelfe, Ueber das Leuc^Uen der OMaee lei Kid, 1880, s. 17. 
t Abhandlungen der Akad. der Wiaa, m. Berlin tnu demJ. 1888, 
s. 307, 1834, fl. 537-575, 1838, s. 45, 258. 
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wbole cirrus; until the living flame runs also over the 
back of this nereid-like animalcule, making it appear under 
the microscope like a burning thread of sulphur with a 
greenish-yellow light. In the Oceania {Thaumanthias) henU^ 
sphierica, the number and position of the sparks correspond 
accurately, at the thickened base, with the larger cirri or 
organs which alternate with them, a circumstance that merits 
special attention. The manifestation of this wreath of fire is 
an act of vitality, and the whole development of light an oi^anic 
vital process, which exhibits itself in Infusorial animals as a 
momentary spark of light, and is repeated after short interrals 
of rest."* 

The luminous animals of the ocean appear, from these con- 
jectures, to prove the existence of a magneto-electric light- 
generating vital process in other classes of animals besides 
fishes, insects, moUusca, and acalephee. Is the secretion of 
the luminous fluid which is eflused in some animalcules, 
and which continues to shine for a long period without 
further influence of the living organism (as, for instance, in Lam- 
pyrides and Elaterides, in the German and Italian glow-worms, 
and in the South American Cucuyo of the sugar-cane), merely 
the consequence of the first electric discharge, or is it simply 
dependent on chemical composition? The luminosity of insects 
surroimded by air assuredly depends on physiological causes 
different from those which give rise to a luminous condition 
in aquatic animals, fishes, Medusee, and Infusoria. The small 
Infusoria of the ocean, being surrounded by strata of salt- 
water which constitutes a powerful conducting medium, must 
be capable of an enormous electric tension of their flf»ghing 
organs to enable them to shine so vividly in the water. They 
strike like the Torpedo, the Gymnotus, and the Electric Silurus 
of the Nile, through the stratum of water: whilst electric 
fishes which, in connection with the galvanic circuit, are 
capable of decomposing water, and of imparting magnetic 
power to steel needles, (as I showed more than ha& a century 
ago,t and as John Davy has more recently confirmed,J) yield 

• Ehrenberg, Ueher das Leuchten des Meeres, 1886, & 110, 168, 160, 
163. 

+ Versuche Hber die gereizte Mushel- und I^erven/aser, bd. i. s. 438 — 
441; see also Obs. de Zoologie et dAnaiomie comparie, vol. i p. 84. 

t PhUosopkical Transactions for the year 1834, part il pp. 545— 
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no indications of electricity through the smallest intervening 
stratum of flame. 

The considerations which we have here developed render it 
probable that one and the same process operates, alike in the 
smallest living organisms invisible to the naked eye, in the 
contests of the serpent-like Gymnoti, in the flashing luminous 
Infusoria which impart such glorious brilliancy to the phospho- 
rescence of the sea, in the thunder-cloud and in the terrestrial 
or polar light (the silent magnetic flashes), which, caused 
by an increased tension of the interior of the earth, are 
annoimced, for some hours previously, by the sudden variations 
of the magnetic needle.* 

Sometimes one cannot, even with high magnifying powers, 
discover any animalcules in the luminous water; and yet, 
wherever a wave breaks in foam against a hard body, and, 
indeed, wherever water is violently agitated, flashes of light 
become visible. The cause of this phenomenon depends 
probably on the decomposing fibres of dead MoUusca, which 
are diflused in the greatest abimdance throughout the water. 
If this luminous water be filtered through finely woven cloths, 
the fibres and membranes appear like separate luminous 
points. When we bathed at Cumana, in the gulf of Caiiaco, 
and walked naked on the solitary beach in the beautiful 
evening air, parts of our bodies remained luminous from the 
bright fibres and organic membranes which adhered to the 
skin, nor did they lose this light for some minutes. If we 
consider the enormous quantity of Mollusca which animate 
all tropical seas, we can hardly wonder that sea-water should 
be luminous, even where no fibres can be visibly separated 
from it. From the endless subdivision of the masses of dead 
Dagysce and Medusce the whole ocean may, in fact, be 
regarded as a fluid containing gelatine, and, as such, limiinous 
and of a nauseous taste; imfit for the use of man, but capable 
of aflfording nourishment to many species of fish. On rubbing 
a board wi3i a portion of the Medtisa hysocella^ the surface thus 
rubbed recovers its phosphorescence when friction is applied 
by means of the dry finger. During my voyage to South 
America I occasionally placed a Medusa on a tin plate, and I 
then observed that if I struck the plate with another metallic 

* See my letter to the editor of the Annalen der PJiyHk und 
Chemie, bd. xxxyu. 1836, s. 242— 244. 
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sdwtaxkoe {tie di^tei^ vibradoiis of lihe tin were sufficient t» 
cause the animal to emit light. How do the blow and the vifarm. 
taoiis here act? Is the temperature momentaiily alimented, 
or are new surfiices presented? or, again, does some gaseous 
natter such as phosphuretted hydrog^i, exude in eonseqaenee 
of this impulse, and bum when it comes in contact witli the 
oxygen of the atmosphere, or with tiiat dissolved in tiie aeft- 
wat^, and by which the respiratioii of the Moiteea is ibjoii* 
tained ? This lig^it^exciting effect of the blow is most resoBok- 
able in a eroas or sugar-loaf ^ea, {mer dapotetiae,) where the 
waves, <*Jm^i»g -Bcom opposite directioits, rise in a conical £0010. 

I have seen the ocean, in the tropics, luminous in the most 
opposite kinds of weather, \mt most stivm^y so before a 
storm, or in a stdtry and hsay atmo^>here wi^ thick douds. 
Heat and cold aj^ear to exercise but little influence on this 
phenomenon, for, on the Bank of Newfoundland, the ^los- 
phoresoenoe is frequently Tery brilltant in the serefert 
winter. Occasionally, too, the sea wiU be h%hly Imninous 
one ni^it, and not at all so on the following, notwithstanding 
an apparent identity of external conditions. Does the atmo- 
i^here feiTOur tliis development of light? or do all ihs dif- 
ferences observed during this phenomenon depend on 1^ 
nccidental circumstance of the sea being more or less impreg- 
nated, in some parts, with the gelatinous potions of m^ 
lusca? PeiiKaps these phosphorescent sodal animakules eofy 
rise to the sur&ce under certain conditions of the atmospheiae. 
It has been asked, why our fresh- water swamps which ate 
filled with polyps are not phosphorescent It would appear 
that, both in animals and plants, a peculiar mixture of 
organic particles favours tiiis dev^opment of light ; thus, for 
instance, t^e wood of the willow is more frequently found to 
be liuninoi» than that of the oak. In fkigland, salt-water 
has been rendered luminous by twining herring^irine with 
it; indeed, it wiU be easy for any one to convince himsdf liy 
galvanic experiments, ihsA the luminosity of living aniwalfi 
depends on nervous irritation. I have observed strong phos- 
phorescence emitted from a dying Mater nociiiticus, cm touch- 
ing the ganglion of its fore leg with sine and silver. MJedassB 
also occasionally emit a stronger light at the moment the 
galvanic circuit is completed,* 

* Humboldt, Helot, kist, t. i. pp. 7«, 5«8. Beqpecting ike iwrndcr. 
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(6) p. 213—'' Wkieh mhabiis the hmgM of the BjatOesTrnke ef 
ike tropic%P 

The animal idiich I formerly named an Echmorhynchus, and 
to wMch I even applied the term Forocephalusy appears, on a 
closer inspection, according to Rudolphi's better grounded 
opinion, to belong to the division of Pentastoma.^ It is 
foond in the abdominal cavity and the wide-celled Inngs of a 
species of Crotalus, which, in Oumana, occasionaUj infests 
even the interior of houses, and preys on mice. The Ascaris 
lumhrtci\ lives beneath the skin of the common earth-worm, 
and is the smallest of aU the species of Ascaris. Leucopkra 
nodulata, Gleichen's pearl animalcule, has been observed by 
Otto Friedrich Miiller in the interior of the reddish Nats liU 
torcUis.X It is probable that these microscopic animals are. 
in their turn, iidiabited by others. All are surrounded by air, 
deficient in oxygen, and copiously charged wilh hydrogen and 
carbonic acid. It is extremely doubtful whether any animal 
could exist in pure nitrogen^ although such an opinion did, 
formerly indeed, seem warranted with reference to Fischer's 
Cistidicola farionis^ since, according to Fourcroy's experi- 
ments, the swimming-bladder of fish was presumed to contain 
air wholly devoid of oxygen. But ^e experiments made 
l)y Erman, and confirmed by myself, prove that the 
swimming-bladder of fresh- water fish never contains pure 
nitrogen-! In sea fish as much as 0*80 parts of oxygen have 
been found, while, according to Biot's views, the purity of the 
air depends on the depth at which the fishes live.|| 

(7) p. 214— « The united LiOcfkyteir 

According to Linnseus and EHis fhe calcareous Zoophytes, 
(among which Madrepores, Meandrinae, AstraBce, and Pocil- 

fol development of mass and power of increase in the Inlhsorial animal- 
cules, see Ehrenberg, Infos., s. xiii. 291 and 612. "The galaxy of the 
smallest organigms,*' he says, ^' passes through the genera Monas (where 
<iiey are oft^ only 3ifc of «- HJ^)* "Vibrio, aad Bacterium/' (s. xix. 24ii> 

* Kuddphi, EfOozoorum Spnopne, pp. 124, 484. 

f See Gazcn's Einffeweidew&rmer, tab. iv. fig. 10. 

t Mtiller, Zoohgia danica, Fasc. ii. tab. Ixxx. ar— e. 

§ Humboldt et Proven9al, Sur la respiration des Poissons, in Rec 
d^Obs. de Zoologie, vol. ii. pp. 194—216. 

II M6maires de Physique et de Ohimie de la S&cUU d'ArcueU, t. 
i. 1807, pp. 252—281. 
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loponD especially produce mural coral-reefs,) are inhabited 
and invested by animalcules, \?hich were long supposed to 
be allied to tlie Nereids belonging to Cuvier's Annejida 
(jointed worms). The anatomy of these gelatinous animalcules 
has been made known by the acute and comprehensive re* 
searches of CavoHni, Savigny, and Ehrenberg. We have 
learned that, in order to understand the whole organism of the 
(so-called) rock-building animals, we must not consider the 
scaffolding which remains after their death, namely, the layers 
of lime formed into deUcate lamellee bv a vital function of 
secretion, as foreign to the soft membranes of the food- 
receiving animal. 

Besides our increased knowledge of the wonderful for- 
mation of the Hying coral-stocks, a more correct view has 
gradually gained ground respecting the extensive influence 
which the coral world has exercised on the appearance of low 
island groups above the level of the sea, on the migration of 
land-plants, and the successive extension of the domain of the 
Floras, and, indeed, in some parts of the ocean, on the distri- 
bution of the human race and of languages. 

As minute social organisms the corals play an import- 
ant part in the general economy of nature, Although they do 
not, as people began to believe after Capt. Cook's voyages of 
discovery, build up islands or enlarge continents from sdmost 
im&thomable depths of the ocean. They excite the liveliest 
interest, whether regarded as physiological objects, and as 
illustrating the various gradations of animal form, or in con- 
nection with the geography of plants, and the geognostic 
relations of the earth's crust. According to the comprehen- 
sive views of Leopold von Buch, the whole Jura-formation 
consists of " large elevated coral-banks of the ancient world, 
surrounding at a certain distance the old mountain chains." 

According to Ehrenberg's classification,* coral-animals, (in 
English works often incorrectly termed coral-insects,) are 
separable into the monostomous Anthozoa, which are either 
free and with the power of detaching themselves, as Animal' 
corals; or are attached in the manner of plants, as Phyto-corals, 
To the first order (Zoocorallia) belong the Hydras or Arm- 
polyps of Trembley, the Actinise, radiant with the most 

* Abhandlungen der Ahid. der Wise, zu Berlin aua dem J, 1832, 
fl. 898 — 432. 
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splendid colours, and tbe mushroom-corals; and to the second 
order belong the Madrepores, the Astrsese, and the OceUinsB. 
The Polyps of the second order are those which from their 
cellular, wave-resisting, wall-works are the principal subject 
of this illustration. The wall- work is composed of the aggre- 
gate of the coral-trunks, which, however, do not suddenly lose 
their combined vitality, like a dead forest tree. 

Every coral-trunk arises by a process of gemmation in ac- 
cordance with certain laws, and forms one complete structure, 
each portion being formed by a great number of organically 
distinct individual animals. In the group of Phyto-corals these 
cannot separate themselves spontaneoudy, but remain tmited 
with one another by lamellae of carbonate of lime. Hence 
each coral-trunk by no means possesses a central point of 
common vitality.* The propagation of coral-animals, accord- 
ing to the difference of the orders, is by eggs, spontaneous 
division or gemmation. This last kmd of propagation 
presents the greatest variety of forms in the development of 
individuals. 

The Coral-reefs (or, as Dioscorides designates them, sea- 
plants, a forest of stony-trees, Lithodendra), are of three 
kinds; namely. Coast-reefs, (shore-reefs, fringing-reefs), which 
are directly connected wiUi continental or insular coasts, as 
on the north-east coast of New Holland, between Sandy Cape 
and the dreaded Torres Straits, and almost all the coral-banks 
of the Red Sea examined for eighteen months by Ehrenberg 
and Hemprich; Island'surrounding reefs (barrier-reefs, encir- 
cling-reefs), as at Yanikoro in the small archipelago of Santa 
Cruz, north of the New Hebrides, and at Puynipete, one of 
the Carolinas ; and Coral^banks surrounding lagoons (Atolls or 
Lagoon-islands). This very natural division and nomencla- 
clature have been introduced by Charles Darwin, and are " 
most intimately connected with the very ingenious explana- 
tion which this intellectual naturalist has given of the gradual 
origin of these wonderful forms. While, on the one hand, 
Cavolini, Ehrenberg, and Savigny have completed the scientific 
anatomical knowledge of the organization of coral-animals, on 
the other, the geographical and geological relations of coral- 
islands have been investigated, first by Reinhold and Greorge 
Forster in Cook's second voyage, and then, after a long 
* Ehrenberg, Op. cit., 8. 419. 
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mterral, by^ Chmitao, Poren, Quay aaid Gaimaid, ]^mda% 
Latke, Beediey, Darwin, d'Urville, and Lottin. 

The cOTal-ftninwlw and their stony eellnlar scaffoldings be- 
hmg, lor the most fieri, to the warm tropkal seas; a»d the 
iee& occur most frequently in the Southern Hemisphere. 
Thas we find the Atolls or Lagocm Islands crowded togetiiier 
in the so-called coral-sea between the north-east coast c€ New 
Hc^land, New Gidedonia, Solomon's Islands, and the Lonisiade 
Archipdaeo; in tiie group of the Low Islands (Low Archie 
pelago), eighty in number; in the Fidji, ElHce, and (Mbcrt 
Mands; and in the Indian Ocean, north-east of Madagaecary 
under the name <^ the Atoll group of Saya de Malha. 

The great Chagos Bank, whose stmcture and dead ceral- 
trunks have been thoroughly inTesdgated by Captains More^y 
and Powell, is the more interesting to us, b^ause we mKf 
r^;ard it as a pndoiwation of the more northern Laceadiye and 
Maldiye Island. I have previously directed attention in ano- 
ther work* to the importance of the order of succession of the 
Atolls, which are exactly in the direction of a meridian as ttat 
as 7^ south lat^ in r^srenoe to the general mountain system, 
and the form of the earth's surfitce, in Central Asia. The 
meridian-diains, which mark the interseetifHi of many moun- 
tain-systems running from, east to west at the gredt bend ol 
the Thibedan river Tzang-bo, oorresp(md with the great 
mericBan mountain rampart of the Gh»uts and of the mote 
northern Bolor in further or trans-Gai^tic India. Hare lie 
the parallel chains of Cochin China, Siam, and Malacca, as wdl 
as those of Ava and Arracan, which, after courses of unequal 
length, all terminate in the gul& of Siam, Martaban, and 
Bei^al. The bay of Bengal appears like an arrested eifort of 
nature to produce an inland sea. A deep inbreak of the 
waters, between the wmple western system of the Ghauts, and 
the very comjdex eastern trans-Gangetio system, has swal- 
lowed up a great part of the eastern lowlands, but met with 
an impediment not so easily overcome in the early existing 
and extensive table-land of Mysore. 

An oeeanio inbreak of this nature has given rise to two 

almost pyramidal peninsulas of very different lei^th aad 

WBTOwness; tmd the |nrolongation of two opposing meridian 

^wtems, the mountain system of Malacca in the east, and the 

» Ame emtrale, tip. 218. 
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Ghauts of Malabar in the west, manifests itself in submarine, 
c^mmetrical series of islands, on tbe one side in the Andamaa 
and Nicobar Islands, which are poor in corals^ and on the 
othier in three long-extended archipelagos of Atolls— the 
Laeeadiyes, the Maldives, and Chagos. The last, called by 
mariners the Ch^os Bank, forms a lagoon, belted by a 
marrow, and already much broken coral-reef. The length of 
this lagoon hi 88, and its breadth 72 miles. Whilst the 
enclosed Ic^oon is only from 17 to 40 fathoms deep, bottom 
was scarcely found at a depth of 210 fathofins at a smaU 
distance from the outer margin of the coral wall, which 
aj^>ears to be now sinking.* At the coral-lagoon, known as 
Keeling-Atoll, south of Sumatra, Captain Fitz-Roy states, 
that at only 2000 yards from the reef, no soundings were 
found wi& 7200 feet of line. 

••The forms of coral, which in the Red Sea rise in thiek wall- 
Kke masses, are Meeandrin®, AatrsBaB, Faria, Madrepores 
(Pontes), Pocillopora (Hemprichii), Millepores, and Hetero- 
pores. The latter are among the most massive, although they 
are branched. The deepest coral trunks, which magnified l^ 
the refraction of light, appear to the eye to resemble the dome 
of a cathedral, belong, as far as could be determined, to Meean- 
drmse and Astr8e8B."t A distinction must be made between 
single and in part free polyp-trunks, and those which form 
wall-like rocks. 

If the accumulation of building polyp-trunks in some 
regions is so striking, it is no less astonishing to observe the 
perfect absence of these structures in other and often adjacent 
regions. Their presence or absence must be determined by 
certain, still iminvestigated, relations of currents, by the par- 
tial temperature of the water, and by the abundance or defi- 
ciency of nutriment. That certain delicate-branched corals, 
with less calcareous deposition on the side opposite to the 
mouth, prefer the stillness of the interior lagoons, is not to 
be denied; but this preference for still water must not, 
as has too often happened,^ be regarded as a peculiarity of 
the whole class of these animals. According to the expe- 
riences of Ehrenberg and Chamisso in the Red Sea and in 

* Darwin, Structure of C<yral Reefs, pp. 39, 111, and 183. 

+ Ehrenberg'B Manuscript Notes. 

t Annates des Sciences naturtUes, t. ri., 1826, p. 277. 
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the Marshall Islands, which abound in Atolls and lie east 
of the Caroline Islands, and according to the observations of 
Captains Bird Allen and Moresby in the West Indies and in 
the Maldives, we find that living Madrepores, Millepores, 
Astraeas, and Meeandrinas, can support "a tremendous surf;''* 
and indeed seem to prefer localities the most exposed to the 
action of storms.. The vital forces of the organism regulating 
the cellular structure, which with age acquires a rocky 
hardness, resist most triumphantly the mechanical forces, — 
the shock of moving waters. 

In the South Pacific there is a perfect absence of coral- 
reefs at the Galapagos and along the whole of the west coast 
of the New Continent, notwithstanding their vicinity to the 
numerous Atolls of the Low Islands, and the Archipelago of 
Mendana or the Marquesas. It is true that the current of the 
South Pacific, which washes the coasts of Chili and Peru, (and 
whose low temperature I observed in the year 1802,) is only 
60^.1 Fahr., while the undisturbed water at the sides of the 
cold current is from 81*.5 to 83°.7 Fahr. at Pimta Parima, 
where it deflects to the west. Moreover at the Galapagos 
there are small currents between the islands, having a tempera- 
ture of only 68°.3 Fahr. But this lower temperature does not 
prevail further northwards along the coasts of the Pacific 
from Guayaquil to Guatimala and Mexico, neither does it 
prevail in the Cape de Verd Islands, on the whole west coast 
of Africa, or at the small islands of St. Paul, St. Helena, 
Ascension, and San Fernando Noronha; yet in none of these 
are there coral-reefs. 

If this absence of reefs characterises the western coasts of 
America, Africa, and New HoUand, they are, on the other 
hand, of frequent occurrence on the eastern coasts of tropical 
America, on the African coast of Zanzibar, and on the soutiiem 
coast of New South Wales. The best opportunities I have 
enjoyed for personally examining coral banks have been in 
the Gulf of Mexico, and south of the Island of Cuba, in the 
so-called "Gardens of the King and Queen'* {Jardines y 
Jardinillos del Rey y de la Reyna), It was Christopher 
Columbus himself who, on his second voyage, in May, 1494, 
gave this name to this little group of islands, because from 
the pleasant association of the silver-leaved arborescent Tour- 
♦ Darwin, CoralBetfs, p. 63—65. 
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nefortia gnapholoides, of flowering species of * Dolichos, of 
Avicennia nitida, and mangrove-thickets (Rhizophora), the 
coral 'islands formed as it were an archipelago of floating 
gardens. " Son Cayos verdes y graciosos llenos de arhohdasy* 
says the admiral. On my voyage jfrom Batabano to Trinidad 
de Cuba, I remained for several days in these gardens, which 
lie to the east of the great Isle of Pines, abounding in maho- 
gany, for the purpose of determining the longitude of the 
different Cayos, 

The Cayos Flamenco^ Bonito, de Diego Perez, and de 
JPiedras, are coral islands, rising only from 8 to 16 inches 
above the level of the sea. The upper edge of the reef 
does not consist merely of dead polyp-trunks, but is rather 
formed of a true conglomerate, in which angular pieces of 
coral, lying in various directions, are embedded in a cement 
composed of granules of quartz. In Cayo de Piedras I saw 
such embedded masses of coral, some of them measuring 
upwards of three cubic feet. Several of the West Indian 
smaller coral islands have fresh water, a phenomenon 
which merits a careful investigation wherever it occurs (as for 
instance near Eadak in the South Sea),^ since it has some- 
times been ascribed to hydrostatic pressure, acting from a 
distant coast (as in Venice, and in the Bay of Xagua, east of 
Batabano), and sometimes to the filtration of rain- water. f 

The living gelatinous covering of the calcareous fabric 
of the coral-trunks attracts fishes and even turtles in 
search of food. In the time of Columbus the now desolate 
district of the Jardines del Rey was animated by a singular 
branch of industry pursued by the inhabitants of the sea- 
coasts of Cuba, who availed themselves of a little fish, the 
Remora, or sucking-fish (the so-called Ship-holder), probably 
the Echeneis naucrates, for catching turtles. A long and 
strong line, made of the fibres of the palm, was attached 
to the tail of the fish. The Remora (called in Spanish 
Eeves, or reversed, because at first sight the back and 
abdomen might easily be mistaken for each other), attaches 
itself by suction to the turtle through the indented and 
moveable cartilaginous plates of the upper sheU that covers 

* Chamisso, in Kotzebue's Entdeckungsreiaey bd. iii., s. 108. 
t See my Easai Politique mr Vile de Cuhaf t. ii p. 137. 
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Bk hemL The Bemora, cays Oolumbiu, woald nther let: 
itself be torn to pieoes than rdinqtuBh its pxej, and IJm little 
fidi and the turde are thus diawn out of the water together. 
^Nostrates," says Martin Anghiera, the learned secretary of 
CSiaries V, *' piaoem Eeversum appellant, quod versus Yeoainr^ 
Noa alker ac nos ean^ms galEcis per sequela eampi li^ores 
insectamnr, iUi (tnoolsB Cki)^ i&sulae) venatorio piioe piscea 
alios eapiebant."'*^ We learn from Dampi^ and OommeraoK, 
that this artifice of employing a sucking-fish to catch other 
fishes is very common on the eastern coasts of Africa, near 
Cape Natal and Mozambiqi^, as well as on the islaad of 
Madagascar.! An acquaintance mth t^ habits of animflk, 
and the same necesdties, lead to similar ardfioes and modeaof 
capture amongst tribes having no eoonectum with one another. 

Although, as we have already remarked, the actual seat ai 
the litho^ytes who build calcidreovs walla, lies within a n»e 
extending from 22 to24 de^ees on either side of the equator, jet 
eoral-red^, &iy(mred, it is supposed, by the wann Guk Sirenn, 
ue met witli arouini the Bermudas in 22° 23' Ut., and these 
have be^x admirably deseribed by Lieutenant Nelson.^ In the 
southern hemisi^iere corals (MiUepores and CeUepoves) are 
found singly as £u: as Ohiloe and even to the €honos-Aj?dii- 
peli^ and Tierra del Fuego, in dS'^ lat., while Beibej^anes 
have ev^i been found as &r as 72^'' kt. 

Since Captain Cook's seeond voyage, the hypothesis 
advanced by him as well as by Reinhold a^ Geoige Foister, 
that the fiat coral islands oi the South Padfic have been boilt 
up by living agents from the depths of tlie sea's bottom, haA 
foimd numerous advocates. The distinguished naturalists 
ftuoy and Gfaimard, who accompanied Captain Freycinet €m 
his voyage of circumnavigation in the frigate " Uranie," w«re 
the first who expressed themselves, in 1823, witii muidbi free- 
dom against the views advanced by the two Forsters (fisither 
and son), by Flinders^ and P^on.§ Tin directing the 

* Petr. Martyr, Oceaniaij 1532, Dec. 1» p. 9; Ck>maxa» HiA de las 
Indias, 1653, fol. xiv. 

+ Lac^pMe, Jlist. nat. dea Poissons, t. i. p. 65. 

t Trcmsactione o/tfie Geological Soc., 2nd Ser. vd. r. P. 1, 188T, 
p. 103. J V » , » 

§ Annales dea Sdouxa naiureO^a, t, vi, 1825, p. VIZ. 
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i t toi t a on of naturalists to coral-ammakules/' tliey «aj, ^'^we 
kope to be able to prove tiiat all wkidi 1»8 been httberto 
aMrmed or believed up to the present taaie, regarding tiie 
immesise structures they are cf^mble of raising, is for tke 
mofit part inexact, and m all ^ases very grealiy exaggerated. 
We are radier of opinion that ooral-animalcules, instead of 
xeasrang perpendicular widls from the depdis of ihe Oeean, only 
form ^xata or incrustratioos of some few toises in thick- 
ness." Qnoy aaid Gaimard (p. 289) have also expressed an 
OipinitML, Ihat AtoHs (coral walls inclosing a lagoon) owe 
tfaear origin to eubmarine volcanic craters, lliey have 
nndimbtedly underrated the depth at whi^ animals who 
eoiHitruct coral-reefs (as for example l^e Astrsea) can exist, as 
liey place the extreme Hmits at from 26 to 32 feet bdow 
tto leviel of the sea. Charles Darwin, a naturalist, who 
luuB known how to enhance the value of his own observa- 
tions by a comparison with those of others in many parts of 
the w<»rld, places tiie regi<m of living coral-animals at a depth 
of 20 or 30 fath(»ns,* which coiresponds with that in which 
Professor Edward F^bes found the greatest nmnber of corals 
in the JEgean Sea. This is Proisssor Forbes's fburtili region 
of marine-animals, as given in his ingenious memoir on the 
Provinces of Depth, and the geographical distribution of Mol- 
hisca at p^rpendicidar distances from the surface.f It would 
appear, however, that the deptii at which corals live is very 
iiSexeat in the different species, especially in the more 
ddieaite ones which do not form sudi considerable struc- 
tures. 

Sir James Ross, in his Antarctic expedition, brought up 
corals from a great depth with the lead ; and these he remitted 
for accurate examination to Mr. Stokes and Professor Forbes. 
Westward of Victoria Land, in the neighbourhood of the 
Coubnan Island, in 72® 31' south lat., and at a depth of 
270 fathoms, Retepora cellulosa, a Homera, and Prymnoa 
Rofisii, (the latter very similar to a species common to the 
coasts of Norway,) were found alive and in a perfectly 

* See Darwin's Journal^ 1846, p. 467, also Ms Stmcture of Coral 
i?fi^, pp. 84—87; and Sir Robert Schomburgk, Hist, of Barhadoes, 
1848, p. 636. 

t Report on jEgean Invertebrccta in the Report of the Thirteenth 
Meeting of the British Association, held at Cork in 1848, pp. 161, 161. 
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fresh condition * In the fer north too, the Greenland 
UmheUaria Gromlandica has been brought up alive by 
whale fishers from a depth of 236 fathoms.f The same 
relation between species and locality is met with among 
sponges, which however are now regarded as belonging more 
to plants than to zoophytes. On the shores of Asia Minor, 
the common marine sponge is brought up from depths varying 
from 5 to 30 fathoms, although one very small species of the 
same genus is only foimd at a depth of at least 180 fathoms.^ 
It is difl&cult to divine what hinders the Astrseas, Madrepores, 
Meeandrinas, and the whole group of tropical phyto-corals, 
which are capable of constructing large cellulsu: calcareous 
walls, from living in very deep strata of water. The decrease 
of temperature is very gradual, the diminution of light nearly 
the same, and the existeuce of numerous Infiisoria at great 
depths of the Ocean proves that there cannot here be any 
deficiency of food for polyps. 

In opposition to the hitherto generally adopted opinion 
respecting the absence of all organisms and living creatures 
in the Dead Sea, it is worthy of notice that my friend and 
fellow-labourer, M. Valenciennes, has received, through the 
Marquis Charles de I'Escalopier, and through the French 
Consul Botta, beautifrd specimens of Porites elongata from 
the Dead Sea. This fact is the more interesting, because this 
species is not found in the Mediterranean, but only in the Red 
Sea, which, according to Valenciennes, has but few oi^anisms 
in common with the Mediterranean. As a sea-fish, a species 
of Pleuronectes, advances far into the interior of France, and 
accustoms itself to gill-respiration in fresh water, so also does 
& remarkable flexibility of organization exist in the above- 
mentioned coral-animal (Porites elongata of Lamarck), as the 
same species lives both in the Dead Sea, which is super- 
saturated with salt, and in the open ocean near the Sechelles 
Islands. § 

According to the most recent chemical analyses of the yoimger 

* See Ross, Voyage of Discovery in the Southern and Antarctic 
Megions, vol. i. pp. 334, 337. 

t Ehrenberg, in the Ahhandl. der Berl. Akad. am dem J, 1832, 
B. 430. 

t Forbes and Spratt, Travels in Lyda, 1847, vol. ii. p. 124. 
« oee my Aaie centrale, t. ii. p. 517. 
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SiUiman, the genus Pontes, like many other cellular coral- 
trunks (Madrepores, Astrseas, and Mseandnnas of Ceylon and 
the Bermudas), contains besides from 92 to 95 per cent, of 
carbonate of lime and magnesia, a portion of fluorine and 
phosphoric acid.* The presence of fluorine in the hard 
skeleton of the polyps reminds us of the fluoride of calcium 
found in flsh bones according to Morechini's and Gay-Lus^ 
sac's experiments at Rome. Silex is mixed only in very 
small quantities, with the fluoride of calcium and phosphate of 
lime foimd in the coral-trunks; but one coral animal allied 
to the Horn corals (Gray's Hyahnema, Glass thread) has 
an axis of flbres of pure silex, resembling a hanging tuft 
of hair. Professor Forchhammer, who has recently been 
engaged in a thorough analysis of sea- water in the most op- 
posite parts of the earth's sur&ce, flnds the quantity of lime 
in the Caribbean Sea remarkably small, it being only i^ ^l ^y 
whilst in the Cattegat it amoimts to xfHrr- ^® ^^ disposed 
to ascribe this dQPerence to the numerous coral-banks 
near the West India Islands, which appropriate the lime to 
themselves, and thus exhaust the sea-water .f 

Charles Darwin has with great ingenuity developed the 
genetic connection between shore-reefs, island-encircling 
reefs, and lagoon islands, i. e., narrow, annidar coral banks 
which surround inner lagoons. According to his views, 
these three kinds of structure depend upon the oscillating 
condition of the bottom of the sea, or on periodical elevations 
and subsidences. The often-advanced hypothesis, according 
to which the lagoon-islands, or atolls, mark by their circularly 
enclosed coral-reefe, the outline of a submarine crater, raised 
on a volcanic crater-margin, is opposed by the great extent of 
their diameters, which are in some instances upwards of 30, 
40, or even 60 miles. Our fire-emitting mountains have no 
such craters, and if we would compare the lagoon, with 
its submerged mural surface and narrow encircling reef, with 
one of the annular lunar mountains, we must not forget that 
these annular mountains are not volcanoes, but tracts of land 

* Compare James Dana (geologist in the United States' Exploring 
Expedition under the command of Captain Wilkes), On the Structure 
and Claasification of Zoophytes, 1846, pp. 124—131. 

t Report of the Sixteenth Meeting of the British Association for ihe 
Advancement of Science, held in 1846, p. 91. 
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endoeed hj waUi. Aeeordiiig to Darwin, tfeie feUowxng' u 
the praeeas of fomuitioa. An island moantain doselj en- 
drded by a eoral reef labsides, ifiiite tke frmgmg^ reef that 
had sank with it, k oonstantbf reeovering its lerel owing' to 
the tendencj of tiie coral animals to regain the surlkee bj 
renewed perpendicular stroetures; these eonstxtate first a re^ 
endrciiBg the island at a distance, and sobseqaenthp^, when 
tiie indosed islaad has whoU j subsided, an aM. Aax)rdzng 
to this yiew, which regards idands as the most prominent 
parts, or the cofaninating points of the submarine land, the 
relative position of the coral islands would disclose to us what 
we could scarcely hope to discover by the sounding line, yiz., 
the foffloer configuration and articulation of the kind. This 
attracttre sabject (to the connecti<m of wMch with the migra- 
tioiis of plants and the distribution of the races of men we 
drew attentioD at the beginnii^ of tiiis note), can only be 
fully elucidated when we shall succeed in acquiring i^nther 
Imo^edge of the depth and nature <^ the different rocks 
which senre at a fbundatUn for the lower strata of the d^ 
polyp-trunks. 

(8) p. 216—** OfAe Samothracian T^aditioM:' 

Diodorus has preseryed to us these remarkable traditions, 
the probability of which has invested them with almost his- 
torical certainty in the eyes of geologists. Hie kland of 
Samothrace, once also mmied E^(^>ea, Dardania, and Leu- 
ca&ia or Leucoeia in the Scholiast of Apoikmius Rhodius, the 
seat of the ancient mysteries of the Cabin, was inhabited by 
the remnant of an aboriginal people, several words ci whose 
vemacuhur language were preserved in later times in saerificial 
eeremomes. The position of Samothrace, oj^site to the 
Thracian Ilebrus, and near the Dardanelles, explains why a 
more circumstantial tradition (d the great catastro{^ of an 
outburst of the waters of the Pontus (Euxine) shoidd have 
been especially preserved in this island. Sacred rites were 
here performed at altars erected on the supposed limits of this 
immdation; and among the Samothracians, as well as the 
Boeotians, a belief in the periodical destruction of the human 
race (a belief which also prevailed among the Mexicans in their 
myth of the four destructiops <rf tire world) was »sodated wi^ 
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historical reeolleetioas of mdmdiffll immdfttioiis^ Accordmg 
to Diodoniss the Samothraeians related that the Black Sea 
had been an mkdad kke, which, swelled by the influx of riyers 
Qtmg priov to the isiradatiofis which had occtiared am<mg 
other natioiis) had burst, firat throtigh the straitB of the 
Bo^>hon», and sabsequentlf through those of the H^bspont.f 
^[^tese ancient reTolittionB of imture luive been considered in a 
special treatise, by Dnareau de la Malle, and all the ^tcts 
Imowii regarding them collected by Carl Ton Hoff, in an im- 
.p<^tant work on tiie salg'ect.:^ The Samotkracian traditions 
tseem reflected aa it were in 1^ ^uice^theofy of Strato of 
LaEinpsaens, aecor&ig to which the sweHiug of the waters in 
tke Emdne first limnned the passage of the Boirdanielles, and 
next the opening throo^ the Pilars of Hercules^ Strabo^ 
in the first book of Ms Geography, has preserred among the 
^tieal extracts from the works of Eratosthenes, a remarkable 
firagssent of the lost w(»k of Strato, which presents ^iews that 
embrace abnost the whole circtsmference of the MedEterraneas. 

" Strato of Lampsacns^" says Strabo,§ ** enters more fiilly 
than the Lydtan Xanthi;^ (who has described the imtf^essions 
of ^ells far from the sea) into a ocmsideration of the causes 
of these phenomena. He maintains, that the Enxine had 
Ibrmierly no outlet at Byaantium, but that ^ pressure cf 
the swollen mass of waters caused by the influx c^ rivers 
had €^>e&ed a passi^, wheretipon tite water rushed into the 
Proppntisand the Hellespont. The same thing also happened 
to otiT sea (the Mediterranean), Iest here too a passi^ was 
opened throng the isthmus at the PiUars of Herc^es,^ in 
<xmsequenee g£ the filling of the sea by currents, whidi in 
'fiowing off left the former swampy bon^ uncorered and dry. 
In proof of this, Strato affirms, first, that the outer and inner 
bottoms oi the sea are di£Eerent; then that there is still a 
bank running under the sea frt)m Europe to Lybta, which 
4Bfaows tlttt the inner and outer sea were formerly not masted; 
yiext that the Euxine is extremely ^laUow, whik the Cretan, 

'^ Otfr. MiiHer, GeBckitMen SdiemacKer St^mme und SU^te, hd. i. 
a. 65, 119. 

t DSodor. SiettL lib. v. cap. 47, p. 369. "Wesseling. 
. X Oeschichte der nab'&rcdicken Veranderungen der Erdoberfi&che, 
Th. L 1822, 8. 105—162, and Creuzer's Sumbolik, 2te Aufl. th. U, 
«. 286, $18, 361. 

§ Lib. i p. 49, 50. Cassttb. 
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the Sicilian and the Sardinian seas are, on the contrary, verir 
deep; the cause of this being that the former is filled witik 
mud firom the numerous lai^e rivers flowing into it from the 
north. Hence too the Euxine is the freshest, and the streams 
flowing from it are directed towards the parts where the bot- 
tom is deepest. It would also appear that if these rivers 
continue to flow into the Euxine, it will some day be com- 
pletely choked with mud, for even now, its left side is becom- 
mg marshy in the direction of Salmydessus (the Thracian 
ApoUonia), at the part called by mariners 'The Breasts,* 
before the mouth of the Ister and the desert of Scythia. 
Perhaps, therefore, the Lybian Temple of Ammon may also 
have once stood on the sea-shore, its present position in the 
interior of the country being in consequence of such off-flow- 
ings of rivers. Strato also conjectures that the fame and 
celebrity of the Qracle (of Ammon) is more easily accounted 
for, on the supposition that the temple was on the sea-shore, 
since its great distance from the coast would otherwise make 
its present distinction and fame inexplicable. Egypt also was 
in ancient times overflowed by the sea as fer as the marshes 
of Pelusium, Mount Casius, and Lake Serbonis; for when- 
ever in digging it happened that salt-water was met with, 
the borings passed through strata of sea-sand and shells, 
as if the country had been* inundated, and the whole dis- 
trict aroimd Mount Casius and Gerrha had been a marshy 
sea, continuous with the Gulf of the Red Sea. When 
the sea (the Mediterranean) retreated, the country was 
imcovered, leaving, however, the present Lake Serbonis. 
Subsequently the waters of this lake also flowed off", convert- 
ing its bed into a swamp. In like manner the banks of Lake 
Moeris resemble more the shores of a sea than those of a 
river.'* An erroneous reading introduced as an emendation 
by Grosskurd, in consequence of a passage in Strabo,* gives 
in place of Moeris, " the Lake Halmyris," but the latter was 
situated near the southern mouth of the Danube. 

The Sluice-theory of Strato led Eratosthenes of Gyrene 
(the most celebrated in the series of the librarians of Alex- 
andria) to investigate the problem of the uniformity of level 
in all external seas flowing round continents, although with 
less success than" Archimedes in his treatise on floating 
• Lib. xyiL p. 809. Caaaab. 

Digitized by Google 



II.LT7J3IBATIONS (8). SAMOTHBACIAN TBADITIOKS. 265 

bodies.* The articulation of the northern coasta of the Me- 
diterranean as well as the form of its peniasulas and islands 
had given origin to the geognostic myth of the ancient land 
of Lyctonia. The origin of the lesser Syrtis, of the Triton 
Lake,! and of the whole of Western Atlas,t had been em- 
bodied in an imaginary scheme of fire-eruptions and earth- 
quakes. § I have recently entered more fully into this ques- 
tion, || in a passage with which I would be allowed to close 
this note: 

" The northern shore of the Mediterranean possesses the 
advantage of being more richly and variously articulated 
than the southern or Lybian shore, and this was, according 
to Strabo, already noticed by Eratosthenes. Here we find 
tihree peninsulas, the Iberian, the Italian, and the Hellenic, 
which, owing to their various and deeply indented contour, 
form, together with the neighbouring islands and the oppo- 
site coasts, many straits and isthmuses. Such a configuration 
of continents and of islands that have been partly severed 
and partly upheaved by volcanic agency in rows, as if over fiEir- 
extending fissures, early led to geognostic views regard- 
ing eruptions, terrestrial revolutions, and outpourings of the 
swollen higher seas into those below them. The Euxine, 
the Dardanelles, the Straits of Gades, and the Mediterranean 
with its numerous islands, were well fitted to originate 
such a system of sluices. The Orphic Argonaut, who pro- 
bably lived in the Christian era, has interwoven old mythical 
narrations in his composition. He sings of the division of 
the ancient Lyctonia into separate islands, ' when the dark- 
haired Poseidon in anger with Father Kronion struck Lyctonia 
with the golden trident.' Similar fancies, which may often 
certainly have sprung from an imperfect knowledge of geo- 
graphical relations, were frequently elaborated in tiie erudite 
Alexandrian school, which was so devoted to everything con- 
nected with antiquity. Whether the myth of the breaking 
up of Atlantis be a vague and western reflection of that of 

• Btrabo, lib. i. p. 61—56, lib. u. p. 104. Casaub. 
fDiod. iii. 63—65. 
i Maximus Tyrius, viii. 7. 

§ Compare my Examen critique de Vhist, de la Giographie, t. L 
p. 179, t. iii. p. 186. 
II Cosmos, voL IL p. 481. (Bohn's edition). 
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Lytstonm, as I liave ebewl^re shoim to be probaH]^ or 
whether, acccfrdrng to Otfried Miilkr, 'the destnsetioii d 
Ljctonia (Leneonia) refers to the SaHto^hraciam tradttkni of 
a great flood, whidt eimnged the Idcbl of that dirtnet>' is 
it question whic^ it is ben unnecessaiy to decide/' 

(9) p. 2n—''PreeipitaiwnJrom the ehuck:^ 

The T tf r tiea l ascent of enrrent» of air is one of the peincipal 
causes of the most important meteorological pheaomena, 
"Where a desert or a sandy surfaee devoid c^ Tegetstion is 
surroimded W a high mountam-chasB, the sea- wind may be 
observed drirmg a deMe dovd over liie desert, witkoat vof 
precipitation of vapour taking place before it reaidies the 
crest of the momrtazBS. This phenoraenoiL was fermeriy veiy 
imsatisfiictorOy referred to an attracHon supposed to be exex- 
ctsed 1^ the moimtam-eha(in on the douds. The true cause 
appears to Ke in the ascent front the sandy plam of a 
column of warm air, which prevents the condensatie» of the 
vesicles of vapour. The more bcmren the mxr&ee,. and the 
greater the degree of heat aeqmred by the sand, the highec 
win be the ascent of the do^ids, and the less readily wiU the 
vapour be precipitated. Over the declivities of moumtauM 
these causes cease. The play of the vertiesd ooiamn of air is 
there weaker; the clouds sink, and ^eiz* dbint^ration is 
effected by a co<^er stratum of air. Thus defieitnct^ o/" rmm 
and absence of vegetation m the desert stand in a reeiprocal 
action to one another. It does not rain because the barren 
and bare surfece of sand becomes more strtm^y heated and 
radiates more heat; and the desert is not converted into a 
steppe or grassy pkin because without water no orgeusde 
development is possible. 

{10). p. 21 S—^ The mduratmp and heat-emitHnff mass of the 
earth:' 

It accordmg to the hypothesis of the Neptunists (now loog 
since obsolete), the so-called primitive rocks were also pre- 
cipitated from a fluid, the transition of the eartib's crust from 
a condition of fluidity to one of solidity, must have been fol- 
lowed by tile liberation of an enormous quantity of calonc, 
^hich would have given rise to new evaporation and new 
precipitations. The more rec^it tiiese precipitatioatr the 
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noie ra|xd, the more tiimtdtttoii», msi the more imerjstallme 
wouM thrjr ha^e been. Such a si^deii liberation of calorie 
from the indoratmg erost of tbe earth, independent of the 
latitBde, and the poeiti€)n of the earth's axis, might indeed 
oeeasion leeal eleTati<m9 of temperature in the atmosphere, 
iidiidi wonld inflnence tiie ^tribotion of plants. The 
same cause might also oeeasioa a kind of porosiln^ Tirhieh 
seems to be indicated by many enigmatical geological phe- 
nomena in floetz rocks. I have developed my conjectures 
on tMs snbfect in detaS in a small memoir on primitive 
porosity.* According to the views I have more recently 
a^pted, it appears to me that the variously shattered and 
fissured earth, with its fused interior, may long have continued 
m the primeval period, to impart to its oxidised surface a 
high degree of temperature, independent of its position with 
respect to the sun and to latitude. What an influence would 
not, for instance, be exercised for ages to come on the climate 
of Germany by an open fissure a thousand fathoms in depth, 
exten^g from the Adriatic Gulf to the northern coast? 
Although in the present condition of the earth, long-continued 
radiation has almost entirely restored the stable equilibrium 
of temperature ferst calculated by Fourier in h^ Tkiorie 
ammlytiqne de la Ckalemr, and the outer atmosphere is now 
oafy l»ought into direct communication with the molten 
interior of the earth, by means of the insignificant openings of 
a few volcanoes; yet in the primitive condition of our planet, 
this interior emitted hot streams of air into the atmosphere 
ihnmgh the various clefts and fissures formed by the £re- 
f^asn^j recurring fddings (or corrugations) of the mountain 
strata. This emission was wh<^y independent of latitude. 
Every newly fonned planet must thus in its earli^t con(Ktion 
have regulated its own temperature, which was, however, 
sabse^endy (Ranged and determined by its position in rela- 
tion to the central body, the sun. The moon's surface also 
exhibits traces ei this reaction of the interior upon the crust. 

(11) p, 21 S — " 77»c mountain-declkities of the most southern 
parts of Mexico,''^ 
The spherical greenstone in the mountain district of Giia^ 

* See my work, Versuche Uber die chemieche Zersetzung dee Lufi- 
hreisei, 17^, p. 177; and Moll's Jahrbucher der Berg- imd HfOtet^ 
kunde, 1797, J?, 2Zi, ' 
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naxuato is perfectly similar to that of the Fichtelberg in 
Franconia. Both form grotesque domes, which break through 
and are superimposed on transition argillaceous schists. In 
the same manner pearl-stone, porphyritic schist, trachyte, 
and pitch-stone porphyry present analogous forms in the 
Mexican mountains, near Cinapecuaro and Moran, in Hun- 
gary, Bohemia, and in Northern Asia. 

(12) p. 220 — '^ The Colossal Dragon-tree of OrotavaJ' 

This colossal dragon-tree (Dracaena draco) stands in the 
garden of M. Franqui, in the little town of Orotava, called 
formerly Taoro, one of the most charming spots in the world. 
In June, 1799, when we ascended the Peak of Teneriflfe, we 
found that this enormous tree measured 48 feet in circum- 
ference. Our measurement was made at several feet above 
the root. Nearer to the ground Le Dru found it nearly 79 
feet. Sir G. Staunton asserts that at an elevation of ten 
feet from the groimd, its diameter is still 12 feet. The 
height of the tree is not much more than 69 feet. Accord- 
ing to tradition it would appear that this tree was venerated 
by the Guanches (as was the ash-tree of Ephesus by the 
Greeks, the Plantain of Lydia, which Xerxes decorated 
with ornaments, also the sacred Banyan-tree of Ceylon), and 
that in the year 1402, which was the period of Bethen- 
court's first expedition, it was as large and as hollow as in the 
present day. When it is remembered that the dragon-tree is 
everywhere of very slow growth, we may conclude that the 
one at Orotava is of extreme antiquity. BerthoUet says, in 
his description of Teneriffe, " On comparing the young 
dragon-trees which grows near this colossal tree, the calcu- 
lations we are led to make on the age of the latter strike the 
mind with astonishment."* The Dragon-tree has been culti- 
vated from the most ancient times in the Canary isles, in 
Madeira, and Porto Santo, and that accurate observer, Leopold 
von Buch, foimd it growing wild near Iguesti in Teneriflfe. 
Its original habitat is not Qierefore the East Indies, as has 
long been believed; and its appearance does not afford any 
refutation of the opinion of those who regard the Guanches as 
a wholly isolated primitive Atlantic race, having no intercourse 

* ^<>^ -4cto Acad. Leap. Carol, Naturae Curio8(mtm, t, xiiL 
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with African or Asiatic nations; Hie form of the DraaBna is 
repeated on the southern extremity of Africa, in the Isle of 
Bourbon, in China, and in New Zealand. In these remotely 
distant regions we recognise species of the same genus, but 
none are to be found in the New Continent, where this form 
is supplied by the Yucca. The Dracima borealis of Aiton is a 
true Convallaria, the nature of both being perfectly identical.* 
I have given a representation, in the last plate of the 
Picturesque Atlas of my American joumey,t of the dragon. 
tree of Orotava, taken from a drawing made in 1776 by 
F. d'Ozonne, and which I found among the posthumous papers 
of the celebrated Borda, in the still unprinted journal en- 
trusted to me by the Depot de la Marine, and from which I 
have borrowed important astronomically-determined geogra- 
phical, data besides many barometrical and trigonometrical 
notices4 The measurement of the dragon-tree in the Villa 
fVanqui was made in Borda*s first voyage with Pingre in 
1771, and not in the second, made 1776 with Varela. It 
is asserted, that in the fifteenth century, during the early 
periods of the Norman and Spanish conquests, mass was 
performed at a small altar erected in the hollow trunk of 
this tree. Unfortunately, the DracsBua of Orotava lost one 
side of its leafy top in the storm of the 21st of July, 1819. 
There is a fine large English copper-plate engraving, which 
gives an exceedingly true representation of the present con- 
dition of the tree. 

The monumental character of these colossal living forms, 
and the impression of reverence which they have created 
among all nations, have led, in modem times, to a more care- 
ful study of the numerical determination of their age, and of 
the size of their trunks. The results of such investigations in- 
duced the elder Decandolle, (the author of the important 
treatise, entitled De laLongiviU des Arbres,) Endlicher, linger, 
and other distinguished botanists to conjecture, that the age 
of many existing vegetable forms may extend to the earhest 
historical times, if not to the records of the Nile, at least 
to those of Greece and Italy. In the BihliotMque UniverseUe 

• Humboldt, BSlat, hist, t i. pp. 118, 689. 

f Vttes des CordiUirea et Monumena dea peuplea indigenes de 
VAmerique, pi. Ixix. 
$ Bilai, hist, 1 1, p. 282. 
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A 6^€M^ (t. zlra. 1^1, p. 50) we iad iiie fi^UcywiBg _ 
«« Numerous exaoiples seem to oonfinn the idea, that there 
■till exist, ou our planet^ tiees of a prodigious antiquity^— 4abe 
witneflses, perhaps, of one or aaore ai its latest physical iae«»- 
lutioDis. If we eoBsider a tree as the ocHnlnnation of ae laaftj 
individual forms as there hare been buds developed on its sur- 
&oe, one cannot be surprised if the i^^gregate resulting &mA 
the continual addition of new buds to the older <mes, fidtonld 
not necessarily have any fixed termination to its exist^use. ' ' In 
the same manner, Agudh says: "If in each solar year Bew 
parts be fonned in t^ ^ant, and the older hardened ones be 
r^laoed by new parts capable of conducting sap^ we ha;Te a 

rof growth limited by extanal causes aloae." H« afienhss 
short duration of the life of herbaceous pkiats, "to the 
preponderance of the production of blossoms and fruit over 
the formation of leaves." Unfruitfalness in a pkmt inaiiees a 
prolongation of its life. J^dlicher adduces ^e instaaoe of 
an individual plant of Medicago sativa, var. fi versiookf; 
i^ich lived ei^ity years because it bore no finiit.* 

To the dia^m-trees, which, notwithstanding the £ig^w4?^ 
deveh^yment o£ their closed vascular bundles, must be classed, 
in req>ect to th^ floral parts, in the same natusal feunily as 
Asparagus and the garden cmion, beloi]^ the Adaaaosia, 
(the monkey bread-tree, Baobak)^ undoubtedly among the 
laree^ and most ancient inhabitants oi our phmet. In the 
earnest voyages of discovery made by Catalans and Portuguese, 
the sailors were accustomed to carve their namestm these two 
spedes of trees; not always from a mere wish oi perpetuatii^ 
their m^nory, but also as " marcos," or signs of posseesicm, and 
(^ the rights which nations assume in virtue of first discovery. 
The Portuguese mariners often selected fer earfing on thd 
trees, as a " mareo," or mark of possession, the elegant French 
motto talmU de bten /aire, so frequently employed by the 
In&nte Don H^uique, the Discoverer. Thus iManuel de 
Faria y Sousa says e:q)re6sly;t "Era uso de los pnmeros 
Navegantes de dexar inscrito el motto del In&nte, UUent de 
Hen /lire, en k corteza de los arb<^/'| (It was the eustom 

♦ OrundzUge derBotamk, 184S, g 1003. 
+ Asia Portnguemy t, i, c»p. 2., pp. 14, 1& 

t Compare also Barros, Asia, dec. i. liv. it, cap. % ft. i (Tf^«ffrft^ ITWJ 
p. 148. 
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«f die early luiTigfttors to inscriibe ike notto oi ihe Inftnte in 
tbe bark of the trees.) 

The above-aamed motto, cut on Hie bark dT tvo trees by 
P^itngiiese navigatcnB in the year 14S5, and theselbre twenty^ 
eight years b^ore the deadi of Ike In&nte Don fijemique, 
D^oe of Viseo, is sii^idaiiy conneeted, in the history of dieu 
eoferiea, wiUi the diseussioiis that hxve arisen frnnn a eom* 
parison of Vei^pucci's fourth Ti^age with that <^ Oonzala 
CodUio (l^OS). Yespiacci relates, ^t the Admiral's dnpc£ 
Coelho's squadron was wrecked on an island which was some- 
times 6u^>66ed to be that of San Fernando Nostmha; sooote- 
times, Pefiedo de San Pedro ; and sometimes, Ibe proUematical 
island of St. Matthew. Ibe last.named island was disoovered 
oil tbe 15th o£ October, 1525, by Garcia Jofre de Loaysa m 
2^ south ial, in the meridian of Cape Pabnas, and alniost in 
Ihe Giilf of Guinea. He remained there eighteen days at 
ttDcbor, and found crosses, orange-trees tbat hawi beeome wild^ 
and two trunks of trees haying inscripticms ih&t bore the date 
of siisfeety years back."^ I ha^e in another plaoe,f in an in- 
quiry regarding the trustwortiainess of Amerigo Vespueei, 
moire Miy considered this problem. 

Tbe oldest descr^tion of the Baobab (Adansonia di^tata) 
JB that c^ the Venetian, Aloysius Cadamosto, (whose real name 
was Alyise da €a da Mosto) in 1454. He found at the 
mouth of the Bengal, (where he joined Antoniotto Usodimare), 
trunks, whose drcumference he estimated at 17 fathoms, or 
112 feet^X He might have compared Ibem to dragon-trees, 
which he had already seen. Perrottet 8ays,§ that he had 
seen monkey-bread fruit trees, which had a diameter of 
i^bout thirty-two ieet, with a height of only from seventy 
to edj^ty-fiye feet. The same dunensions had been given 
by Adanson in his voyage, 1748. The largest trunks of the 
Bnonkey bread-fruit trees, which he himself saw, in 1749, some 
en one of the small Magdalena islands near Cape de Verd, 
and others at the mouth of the Sene^d, were from 26 to 
nearly 29 feet in diameter, with a height of little more than 
70 feet, and a top measuring upward of 180 feet aicross. 

• Navarrete, t v, k>. 8, 247, 401. 

t Examen critique de VHisL tU la 04offrcyphie, t. v. p9. 12i)-132. 

i Ramusio, vol. i. p. 109. 

§ Flore de S^n^gamibie p. 76. 
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Adanson, however, makes the remark that other travdkiB 
had fomid trunks having a diameter of about 32 feet.* 
French and Dutch sailors had carved their names on the 
trunks .in characters six inches in length. One of these 
inscriptions was of the fifteenth century ,f while all the others 
were of the sixteenth. From the depth of the cuts, whidi 
are covered with new layers of wood4 and &om a compariscm 
of the thickness of trunks, whose various ages were known^ 
Adanson computed the age of trees having a diameter of 82 
feet at 5150 years. § He however cautiously subjoins the 
following remarks, in a quaint mode of spelling which I do not 
alter: " le calcul de Taje de chake couche n'a pas d'exactitude 
geometrike." In the village of Grrand Galarques, also in Sene- 
gambia, the negroes have adorned the entrance of a hollow 
Baobab with carvings cut out of wood still green. The 
inner cavity serves as a place of general meeting in which the 
community debate on their interests. This hall reminds us 
of the hollow (specus) in the interior of a plantain in Lyda, 
in which the Roman ex-consul, Lucinius Mutianus, entertsuned 
twenty-one guests. Pliny (xii. 3) gives to a cavity of this 
kind the somewhat ample breadth of eighty Roman feet. 
The Baobab was seen by Rene Caillie in the valley of the 
Niger near Jenne, by Cailliaud in Nubia, and by Wilhelm 
Peters along the whole eastern coast of Africa, where this 
tree, which is called Mulapa, i.e. Nlapa-tree^ or more cor- 
rectly mtUi-nlapa, advances as far as Lourenzo Marques, 
almost to 26° south lat. The oldest and thickest trunks seen 
by Peters " measured from 60 to 75 feet in circumference." 
Although Cadamosto observed, in the fifteenth century, 
emtnentia non qiLodrat magnitudini ; and although Golberry§ 
found, in the "Vallee des deux Gagnacks," trunks only 

♦ This tree was formerly called "the Ethiopian sour gourd;" Julius 
Scaliger, who gave it the name of Guanabanus, instances one, which 
seventeen men with outstretched arms could not encompass. The wood 
is very perishable, and the negroes place in the hollow of these trees the 
corpses of their conjurors, or of such persons who they suppose would 
enchant or desecrate the ground, if buried in the usual way. — Ed. 

t Families des Plantes d Adanson, 1763, P. I. pp. ccxv— ccxviii. 
The fourteenth century is here stated, but this is no doubt an error. 

t Adrian de Jussieu, Gours de Botanique, p. 62. 

§ Voyage au SSnSgal, 1757, p. 66. 

II Fragmens d'un voyage en Afrique, t. ii p. 92. 
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64 feet in height whose diameter was 36 feet," this dis- 
proportion between thickness and height must not be assumed 
to be general. " Very old trees," says the learned traveller, 
Peters, "lose their crowns by gradual decay, while they 
continue to increase in circumference. On the eastern coast 
of Africa one not unfrequently meets with trees having a 
diameter of more than 10 feet which reach the height of 
nearly 70 feet." 

While therefore the bold calculations of Adanson and 
Perrottet assign to the Adansonias measured by them, an age of 
5150 or even 6000 years, which would make them coeval with 
the builders of the Pyramids, or even with Menes, and would 
place them in an epoch when the Southern Cross was still visible 
in Northern Germany;* the more certain estimations yielded 
by annular rings, and by the relation found to exist between 
the thickness of the layer of wood and the duration of growth, 
give us, on the other hand, shorter periods for our tem- 
perate northern zone. Decandolle finds that of all Euro- 
pean species of trees, the yew attains the greatest age ; and 
accordmg to his calculations, 30 centuries must be assigned 
as the age of the Taxus haccata of Braburn in Kent, from 25 
to 26 to the Scotch yew of Fortingal, and 14^ and 12 re- 
spectively to those of Crowhurst in Surrey and Bipon (Foun- 
tains Abbey) in Yorkshire.! Endlicher remarks that " another 
yew-tree in the churchyard of Grasford, North "Wales, which 
measures more than 50 feet in girth below the branches, is 
more than 1400 years old, whilst one in Derbyshire is esti- 
mated at 2096 years. In Lithuania linden trees have been 
felled which measured 87 feet round, and in which 815 
annular rings have been counted. "J In the temperate zone 
of the southern hemisphere some species of the Eucalyptus 
attain an enormous girth, and as they at the same time attain 
a height of nearly 250 feet, they afford a singular contrast to 
our yew trees, winch are colossal only in thickness. Mr. Back- 
house found in Emu Bay, on the shore of Van Diemen's Land, 

• Cosmos, vol. ii. p. 662. (Bohn's Edition.) 

t Decandolle, de la LonpSvitS dea Arbres, p. 65. Fine engravings 
of the venerable yew at Fortingal, Fountains Abbey, Ankerwyke, &c., 
will be found in Strutt's magnificent work on forest trees. A very full 
account of the Yew-tree, with engravings, will also be found in Loudon*s 
Arboretum Britannicum. — Ed. 

X Endlicher, Orundzilge der Botanik, s. 899. 

T 
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Eoeafyptos tnmkB wliich, witb a cirettmfer^nce of 70 feet at 
Hie bMe, meanued as maek aa 60 het at a Httle moi^ ihsBit 5 
ftet from the ground.* 

It was not Malpighi, as lias been generally asserted, Imt tiie 
iateileetual Michel Montugne, who had ii^e merit of Sxst 
^awmg, in 1 581, in his Vaytt^e en lUtlie^ the relation that 
exists between the annual rings and the age of the tree.f An 
intelligent artisan, engaged in the preparation of astrcmoBiical 
XBStrui&ents, first drew Montaigne's attention to the significance 
of tite aimual rings, asserting that the part of the trunk directed 
towards the north had narrower rings. Jean Jacques Rousseau 
entertained tile same opinion; and his Emile, when he loses 
histelf in the fbrest, is made to direct his course in accord- 
ance with the deposition of the layers at wood. Becent 
}diyto> anatomical observations! teach us, howerer, that tke 
aecderation of vegetation as w^ as the remis8K)n of gr owth , 
and the varying production of the circles of the hgneous 
bundles (annual deposits) from the cambium cells, depend on 
•edier influences than position with rei^ct to the quarter of 
the heavens. 

Trees which in tiie case of some examples attain a £ameter 
of more than 20 feet, and an age of many centuries, belong 
to very dif^ent natural families. We may here instance 
Baobabs, Dragon trees, various species of Eucalyptus, 
TPaxodium distichum, (Rich.,) Pinus Lambertiana, (Douglasii,) 
Hymentea Courbaril, CsesalpiniesB, Bombax, Swietenia Maha- 
goni, the Banyan tree {Fictis religiosa)^ Liriodendron tuli- 
pifera(?), Platanus orientalis, and our Lindens, Oaks, and 
Yews. The celebrated Taxodium distichon, the Ahuahuete of 
tiie Mexicans {Ct^esstis disttcha, Linn., Schubertia disticha, 
Mirbel), of Santa Maria del Tule, in the State of Oaxaca, 
has not a diameter of 60 feet, as stated by DecandoUe, but 
exactly 40^ feet.§ The two beautiful Ahuahuetes which I 
have frequentiy seen at Chapoltepec (growing in what was 
probably once a garden or pleasure ground of Montezuma) 
measure, according to the instructive account in Burkardt's 

♦ Gould, Birds of AttstrcUia, vol. L Introd. p. xv. 

+ Adrien de Jussiea, Cours ilimentaire de Botcmique, 1840, p. 61, 

I Kunth, Lehrbuch der Botanik, th. i. 1847, s. 146, 164; Liadlej, 
Jniroduction to Botany ^ 2nd ed. p. 76. 

§ Muhlenpfordt, Vermch einer getreuen SchUderung der B^nMik 
Mexico, bd, i. a 168. v i' 
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tisn^ (bd, i. s. 268) only 36 and 38 feet in circimiference, 
and Bot in diaimeter, as has often been erroneously maintained. 
The Buddhists of Ceylon venerate the colossal trunk of the 
mered fig-tree of Annrahdepura. The Banyan, which takes 
root by its branches, often attains a thickness of 30 feet, ^nd 
finrms, as One»mtns truly expresses himself, a leafy roof 
rescmlding a many-pillared tent.* On the Bombax Ceiba 
see early notices from the time of Columbus in Bembo.f 

Among those oak trees which have been very accurately 
measored, the largest in Europe is undoubtedly the one near 
Saintes on the road to Cozes, in the Department de la Charente 
inlSeneiure. This tree, which has an elevation of 64 feet, mea- 
sures very nearly 30 feet in diameter near the ground, while 5 
ieet hei^^np it is nearly 23 feet, and where the main branches 
begbi iBore than 6 feet. A little room, from 1 feet 8 inches to 
12 feet 9 indies in width and 9 feet 7 inches in height, has 
been cleared in the dead part of the trunk, and a semicircular 
bench cut witiiin it from the green wood. A window gives 
l^t to the interior, and hence the walls of this little room, 
whidi is closed by a door, are gracefully clothed with ferns 
Qffid Hcliens. From the size of a small piece of wood that 
bad been cut out over the door, and in which two hundred 
ligneouiS rings were counted, the age of the oak of Saintes 
must be estimated at 1800 or 2000 years.| 

With respect to the rose-tree (Rosa camna) reputed to be a 
thousand years old, which grows in the crypt of the Cathedral of 
Hildesheim, I learn from accurate information, based on authen- 
tic records, for which I am indebted to the kindness of the Stadt- 
gerichts- Assessor Romer, that the main stem only has an age 
of eight himdred years. A legend connects this rose-tree with 
a vow of the first founder of the cathedral, Louis the Pious ; and 
a document of the eleventh century says, "that when Bishop 
Hezilo rebuilt the cathedral, which had been burnt down, 
lie endosed the roots of the rose-tree within a vault still 

* Lassen, Indiache AUherthumahunde, bd. i. s. 260. See an into- 
rtestmg accoimt of the Banyan tree m Forbes' Oriental Memoira, vol. i 
pp. 25 — 28. The tree 'there described (the famous Cuhheer-Burr) 
e<nnprifies 350 large tnmks and more than 3000 small ones, and 
extends over an area of several thousand feet. Milton alludes to the 
Buiyafi tece in his Paradise Lost, book ix. line 1100, Ac.— En. 

t Historias Vemtix, 1561, fol. 83. 
•: i Armies de la Society d'AgricuUure de la BocheOe, 1843, p. 380*. 
. I T 2 
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remaining, raised on the latter the walls of the crypt, which 
was re-consecrated in 1061, and spread the branches. of the 
rose-tree over its sides." The stem, still living, is nearly 
27 feet in height, and only 2 inches thick, and spreads across 
a width of 32 feet over the outer wall of the eastern crypt. 
It is undoubtedly of very considerable antiquity, and well 
worthy of the renown it has so long enjoyed throughout 
Germany. 

If excessive size, in point of organic development, may in 
general be regarded as a proof of a long protraction of life, 
special attention is due, among the thalassophytes of the sub- 
marine vegetable world, to a species of fucus, Macrocystis pt/ru' 
\feray Agardh (Fucu^ giganteus). This marine plant attains, 
according to Captain Cook and George Forster, a length of 360 
feet, and exceeds therefore the height of the loftiest Coniferous 
trees, not excepting Sequoia gtgantea, Endl. (Taxodium sem- 
pervirens. Hook, and Amott) of California.* Captain Fitz-Roy 
has confirmed this statement.f Macrocystis pyrifera grows 
from 64° south lat. to 45° north lat., as far as tiie Bay of San 
Francisco on the north-west coast of the New Continent; 
indeed Joseph Hooker believes that this species of Fucus 
advances as far as Kamtschatka. In the waters of the Ant- 
arctic seas it is even seen floating between the pack-ice.J 
The cellular band and thread-like structures of the Macro- 
cystis (which are attached to the bottom of the sea by an 
adhesive organ resembling a claw) seem to be limited in their 
length by accidental disturbing causes alone. 

(13) p. 220 — ^* Phanerogamic plants already recorded in 
herbariums" 

Three questions must be carefully distinguished from one 
another: 1. How many species of plants have been described 
in printed works? 2. How many of those discovered — ^that 
is to say included in herbariums— Hstill remain imdescribed? 
3. How many species probably exist on the surface of the 
earth? Murray's edition of the Linnsean system contains, 
including cryptogamic plants, only 10,042r species. Willde- 
now, in his edition of the Species Plantarum from 1797 to 

* Darwin, Journal of Researches into NaJt. Hist., 1845, p. 239. 
t Voyages of the Adventure and Beagle, vol. ii. p. 363. 
t Flora Antarctica, p. vii, 1 and 178; and Camille Montagne, BoUk' 
mavc cryptogame du V&yage de la Bonite, 1846, p. 86. 
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1807, has described as many as 17,457 species of phanero- 
gamia, reckoning from Monandria to Polygamia dioecia. If 
to these we add 3000 species of cryptogamic plants, we 
shall bring the nmnber as given by Willdenow to 20,000. 
More recent investigations have shown how far this estimate 
of the species described, and of those preserved in herbariums, 
fells short of the truth. Eobert Brown* first enumerated 
above 37,000 phanerogamia, and I at that time attempted to 
describe the distribution of 44,000 species of phanerogamic 
and cryptogamic plants, over the different portions of the 
world already explored. f DecandoUe finds, on comparing 
Persoon's Michindmm with his Universal System divided into 
twelve families, that more than 56,000 species of plants may 
be enumerated from the writings of botanists and European 
herbariums. { If we consider how many new species have 
• been described by travellers since that time, (my expedition 
alone afforded 3600 of the 5800 collected species of equi- 
noctial plants), and if we bear in mind that there are 
assuredly upwards of 25,000 phanerogamic plants, cultivated 
in all the different botanical gardens, we shall soon see 
how much Decandolle's estimate is below the truth. From 
our complete ignorance of the interior of South America 
(Mato-Grosso, Paraguay, the eastern declivity of the Andes, 
Santa-Cruz de la Sierra, and all the countries lying between the 
Orinoco, the Rio Negro, the Amazon, and Puruz), of Africa, of 
Madagascar, and Borneo, and of Central and Eastern Asia, the 
idea involuntarily presents itself to the mind that we are not 
yet acquainted with one third, or probably even with one fifth 
part of the plants existing on the earth. Di-^ge has collected 
7092 phanerogamic species in Southern Africa alone; and he 
believes that the flora of that region consists of more than 1 1 ,000 
phanerogamic species, seeing that in Germany and Switzer- 
land, on an equal area (192,000 square miles,) Koch has 
described only 3300, and Decandolle only 3645 phanerogamia 
in France. I would here also instance the new genera, con- 
sisting partly of high forest trees, which are still being dis- 
covered in the neighbourhood of large commercial towns in 
the lesser Antilles, although they have been visited by Euro- 
peans for the last three hundred years. Such considerations, 

• General Remarha on the Botany of Terra Australia, p. 4. 
■+ Hamboldt, de distribtUione geographica Plantarum, p. 23, 
t Essai &4menta%re de Giographie botanique, p. 62,^ j 
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whkh I pnrpoie de^dopciig moro fiiUj at the dote oi tihif 
illustratum, seem to venfy die ancient myth of the Zaad- 
Avesta, that "the creating primeval force called forth 12QfiQ& 
TCieetable forms from the sacred blood of the bull/' 

If therefore no direct scientific soluticm can be afiorded to 
the question, how many ye|;etable forms — leafless cryptc^amia 
(water alge, fungi, and hchens), characesB, liyerw(»-t8, foHa- 
ceous mosses, marsilacess, lycc^odiaoeae, and fen»— exist oa 
the dry land, and in the wide basin of the sea, in the present 
condition of the organic tenestrial life of oiu: i^anet, it onfy 
remains for us to employ an approximative method for ascertain- 
ing with some degree of probability certain ''extreme limits*' 
(numerical data of minima). Since the year 1815, I have, 
in my arithmetical considerations on the geography <^ plants, 
calcidated the numbers expressing the ratio which the aggre- 
gate of species of different natural families bears to the wheLs 
mass of ^e phanerogamia in those countries where the IblU&c ia 
sufficiently determined. Kobert Brown,"*^ the greatest botanist 
of our age, had, prior to my researches, alr&uiy detaaniaed 
the numerical proportion of the principal divisions of vegetable 
forms, as for instance of acotyledons (^yoame, cryptogamie or 
cellular plants) to cotyledons {Phanerogamia^ ax vascukr 
plants), and of monocotyledons (Endogena) to diootyLedons 
yExogena), He finds the ratio of monocotyledons to dieotyle- 
oons in the tropical zone as in the proportion of 1 to 5, asd 
in the frigid zcme, in the parallels of 60° north, and 55° soudi 
lat as 1 to 2^.f The absolute numbers of the species are 
compared together in the three great divisions of the veigetaUe 
kingdom, according to the metiK)d developed in Brown's work. 
I was the first who passed from these principal divisions to 
the individual fomilies, and considered the number of die 
Qpecies ccmtained in each, in their ratio to the whole joaass 
of phanerogamia belonging to one zone.^ 

• Formerly librarian to Sir Joseph Banks, now Premdent of fl» 
TiiiiTiHMMi Society.— Ed. 

-^ 'S^^ert'OfowJi, Oemerid remarks onihe botany ^^ 
in Flinders' VoyOiQe, vol. iL p. 338. 

t Compare my essay, De dialrtbtdione geogrcbphica PUuUangm 
secundum cceli temperiem et aUiiudmem moniium, 1817, pp. 24 — 44; 
and see the fhrtfaer derelopment of namerical relations as given by me 
m the Dictionnaire dee Sfliences natmreUee, t xfiii 1820, pp. 422— 
pp 26^2^*^^ ^««afe« de CMmie et de Pkjfiique. t. am. 18»1, 
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The iiunenoal r^atknu of 1^ &i3m 
•observed in their geogra^eaX distributicm, adiiaLct <£ being 
emmdered from two very di^reat pdnta o£ view. Wlheii 'vie 
«tudy plants in their arrangement aeoording to fiatmal fami- 
jy^ea, wil^ut reprd to their geograj^cal (EstribotiQa^ tfae 
qiie«ti<m arises: What are the fandsunental fcnas or tjpes 
1^ organization, in fteoordanee with wiiich the greater niaober 
«f their ^^>ecie8 are Ibrmed? Are there mane GlnDaeeee than 
O^mpositeB on tibe earth's 8ui£iM)e? Do these two orders of 
f^buats combined, constitute oi^-iburtli of the phanei^ogamia^ 
What numerical relation do monocotyledcms bear io dieofy^ 
kdons? These are qiiestions of genend pkyt^ogj, a soienee 
that investigates the (»?ganization of plants and their sixdaud 
connection, and Iheuelore has reference to die now existing 
state of vegetation. 

If, on tl^ other band, the Bge&.e& of plants lltat have been 
eonneotod together according to their CEtraetural analogy, are 
fiDQ»dered not abstcaetedly, bat in accordance widi dieir 
elimatie relations, and thdr distribution over the earth's smh 
&ce, these qnestiocis acquire a totally difieresot interest. We 
then examine what families of plants pnedonnnate in the torrid 
weme more ihaa towardb the polar circk ofwr other phanero- 
gamia? We inquire, whether the Oompositse are more mune- 
r<ms in the new than in ^e old worid, under equal geogra^ 
^yical lat^ndes or betwe^a equal isothamal lines ? Whether 
ihe forms which gradually lose th^r predominance in advano- 
iag from tlie equator to the poles, fdlow a nmiLar law of 
decrease in ascendi^ momntains situated in the equatorial 
r^ion? Whether ^e reladons of the dilEerent femiHes to 
ihe whole mass of tbe phanerogamia dilfer under equal im^ 
thermal lines in the template zones (m either side of the 
equator? These questions bdong to the gec^ra^iy of plants 
properiy so called, and are connected wrtii ihe most importa^ 
problems that can be presented by meteorology and terrestriid 
physics. Thus the pi^ominaace of certain families of plants 
determines the character of a landscape, and whether the 
aspect of the country is desolate or luxuriant, or smU^ 
ing and majestic. Grasses, forming extended Savannalis, 
or the abimdance of fruit-yielding palms, or social couiferouB 
teees, have respectively exerted a powerfiil influence on the 
material condition, manners, aad diaracter of nations, and on 
fh^ more or less rtiipsd development of liieir prospmty . 
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In studying the geographical distribution of forms, we may 
ocmsider the species, genera, and natural families of plants 
separately. A single species, especially among social plants, 
frequently covers an extensive tract of land. Thus we have 
in the north, Pine or Fir forests, and Heaths {ertceta); in 
Spain, Cistus groves ; and in tropical America, collections of 
one and the same species of Cactus, Croton, Brathys, or Bam- 
busa Ghiadua. It is interesting to study more closely these 
relations of individual increase, and of organic development; 
and here we may inquire, what species produces the greatest 
number of individuals in one certain zone ; or, merely what 
are the families to which the predominating species belong in 
different climates. In a very high northern latitude, where the 
Compositse and the Ferns stand in the ratios of 1 : 13 and 1 : 25 
to the sum of all the phanerogamia (». e., where these ratios are 
found by dividing tiie siun total of all phanerogamia by the 
number of species included in the family of the Compositse, or 
in that of the Ferns) ; one single species of Fern may, however, 
cover ten times more space than all the species of the Com- 
positse taken together. In this case the Ferns predominate 
over the Compositse by their mass, and by the niunber of the 
individuals belonging to the same species of Pteris, or Poly- 
podium; but they wiU not be found to predominate, if we 
only compare the number of the different specific forms of the 
Fihces, and of the Compositse, with the sum total of all Phane- 
rogamia. As, therefore, multiplication of plants does not follow 
the same laws in all species, and as all do not produce an equal 
number of individuals, the quotients obtained by dividing the 
sum of all phanerogamic plants by the species of one family, 
do not alone determine the leading features impressed on the 
landscape, or the physiognomy of nature peculiar to different 
regions of the earth. If Sie attention of the travelling botanist 
be arrested by the frequent repetition of the same species, 
by its mass, and the uniformity of vegetation thus produced, it 
will be stiU more forcibly arrested by the infrequency of many 
other species useful to man. In tropical regions, where 
the Rubiacese, Myrtles, Leguminosse, or Terebinthacese, 
compose the forests, one is astonished to meet with so few 
trees of Cinchona, or of certain species of mahogany 
(Swietenia), of Hoematoxylon, Styrax, or balsamic Myroxylon. 
I w-ould also here refer to the scanty and detached occurrence 
ot the precious febrifuge-baxk trees (species of Cinchona) 
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^nrhicli I had an opportunity of observing on the declivity of 
ihe elevated plains of Bogota and Popayan, and in the neigh- 
bourhood of Loxa, in descending towards Ihe unhealthy valley 
of the Catamayo, and to the river Amazon. The febrifuge- 
hark hunters (Cazadores de Cascanlla), as those Indians and 
Mestizoes are called at Loxa, vrho each year collect the most 
efficacious of all the medicinal barks, the Cinchona Condaminea^ 
among the lonely moimtains of Caxanuma, XJritusinga, and 
Huxmsitana, undei^ considerable danger in climbing to the 
summits of the Highest forest-trees, in order to obtain an 
extended view, from which they may distinguish the scattered, 
slender, and aspiring trunks of the Cinchona, by the reddish 
tint of their large leaves. The mean temperature of this 
important forest region (between 4° and 4^** south lat.) varies 
from 60° to 68° Fahr., at an absolute height of from 6400 to 
8000 feet above the level of the sea.* 

In considering the distribution of species, we may also, 
independently of individual multiplication and mass, compare 
tc^ether the absolute number which belong to each family. 
Such a mode of comparison, which was employed by Decan- 
dolle,f has been extended by Kimth to more than 3300 of the 
species of CompositSB with which we are at present acquainted. 
It does not show what family preponderates by individual 
mass, or by the number of its species, over other phanerogamic 
forms, but it simply indicates how many of the species of one 
and the same fanuly are indigenous in any one country or 
portion of the earth. The results of this method are, on the 
whole, more exact, because they are obtained by a careful 
study of the separate families, without requiring that the 
whole number of the phanerogamia of every country should 
be known. Thus, for instance, the most varied forms of Perns 
are found in the tropical zone, each genus presenting the 
greatest number of species in the temperate, humid, and 
shaded mountainous parts of islands. While these species are 
less numerous in passing from tropical regions to the temperate 
zone, their absolute number diminishes still more in approach- 
ing nearer to the poles. Although the frigid zone, as, for 
instance, Lapland, supports species of the families which are 

* Humboldt et Bonpland, Plantes iguinoxicUes, t. i. p. 33, tab. 10. 
t See his work, Begni VegetaJbUia Systema nahirale, t. i. pp. 128, 
896,489,464,510. , 
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%eit able to reatt die cold. Ferns predomiMte more < 
43fAer phaaerogsmia in Liq^land tiiaa either in Rtnec or 
Ctecmany, notwithstanding the afaaolute inliBiiority o[ the 
gsoeB number of ferns indigenons to the northern nme, when 
eompared with other oonntrks. These zektioM areu in 
Fcanoe and Germany, as -^ and ^, wfaik in Lapkmd ijbej 
aie as •^. These numeriod relations (obteined hf diTiding 
the sum total of all llie {dianerogaana of the d^ei«nt flocaa 
by the speci&B of eadi &mily) were piiblidied by me in 1817, 
in my Frolegotmena tie tUiinbuiiome ^eogr&pkiea PUtniarwm^ 
and oorxec^ed in aceordanee wkh the great works of Bobert 
Brown, in my Essay on the Distnbntian of Plants over iiie 
earth's sur&oe, whieh I subaeqaently wrote in Frendi. These 
relations, as we advanee from the equator towards the poles; 
necessarily vary frcMn the ratios obtained by a eomparison of 
the absolute number of the difSerent species bdonging to eaeb 
&mily. We ofiben see tlie Talue of the finctitms inereaae by 
the decrease of the denominator, whilst the absdute nnsnhfr 
of the ^ecies is rednced. In the fractional method which I 
have followed as the most ap^dieabk to questions rdating to 
the geography of plants, th^ are two wiahle qitantitiee; lar 
in passing frtom one isotiiermal line to another* we do not Bad 
the sum total of tiie phanerogamia diange in t^ same piopor- 
taon as t^e number <^ the i^pecies of one partieiilar fiuml^. 

In proceeding from the oonsideralaon of these i^cies to 
tiiat of the divisions established in the natural ^stem AocoidU 
■mg to an ideal series of abstractions, we may direet o«r 
attention to genera or races, to fanuHes, or even to still higher 
dasses of division. Thare are some genera, and even whole 
fianilies, which exelusiTely belong to oertain sones ; not merely 
hecause tliey can only thriye under a special combination <h 
climatic rekutions, but also because they first sprang up within 
very circumscribed localities, and hav« been dieeked in liiesr 
migrations. The larger number of genera and frmuHes have« 
howerer, tlieir representatives in all regions of the earth, 
and at all elevations. The earliest inquiries into the distri- 
baition of vegetable forms had referenee to genera akme, and 
are to be fonind in the valuable work of Treviranus.* This 
method is, however, less appropriate for yielding general 
sesultSy than that which compares the number of the e|>ecae8 of 
* Biologic, bd. ii. g. 47, 63, 83, 128. 
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each&Jiulj, or the gi^eat leading 4i¥isk>ii8 (aeotyledoiM, mno^ 
cotyledons, and dicotyledons) , with the sum total oi the pluioeno^ 
gamia. In the Mgid zone, the variety of forms, or tihe nxasiber 
of the genera, does not decrease in an equal degree with that 
of the species, there being in these regions relatively more 
genera and fewer species.* The case is almost the same 
on the summits of high mountain-chains, wk^?e are Weltered 
individual members of many different genera which one 
would be disposed to regard as belongmg eaceluBively to the 
vegetation of the plain. 

I have deemed it expedient to indicate the difEereDt points 
of view from which the laws of the distribution of vegetable 
Ibrms may be ccmsid^red. It is only when these points of 
Tiew are confounded together, that we meet with contradie^ 
tions, whidbi have been unjustly attribated to uneertatnt j •of 
observation.f When expressions Hke the following are em- 
ployed : "Hiis fi>rm, or tiiis family dimini^s as it approadies 
towards the cold zone," or "the true habitat of ihis form is 
in sueh or »ich a parallel of latitude;" or "this is a soathera 
Soxm" or, again, "it predominates in the temperate zone;^ 
it should be definitely stated Aether re&renee is made to 
the absolute number of the species, and the px>portion of their 
pred(Mninance acoording to die increase or decrease of lati- 
tude; or whether iJie meaning conveyed is, that a £Eum^» 
when eompared with the whole number of the phaa^ogamta 
of a flora, predominates over other families of ^ants. The 
impression conveyed to the mind of the predomiitanoe of IbrmSy 
depends literally on the coneepticm of relative quanlity. 

Terrestrial physics have their numerieal eleaeients as wdl 
as the cosmical system, and it is only by die united labours 
of botanical traveU^rs diat we can hope gradually to arrive 
at a knowledge of the laws which determine t&e geogra- 
{diical and elinsadc dzstribution of vegetable iorms. I has^e 
already observed that in the temperate zone of ^e n(»rtheni 
hemis^^bare, the OompositsB (^Synanthereffi) and ^he Glumeaeeas 
(in which latter division I pdaee the three families of the 
Graminese, the Cyperoidee, and the Juncacese) ooostitute the 
iburth part of all {dian«x)gamia. Hie blowing ntnnerieal 

• ♦ Decandolle, TMorie ilimentaire de la Botaniqu^, p. 190; Hum- 
boldt^ N&ea genera €t speciea Plantamm, t. i. pp. xvii. 1. 
^ JabrbHi^er der GewUchskunde, bd. i. Beriln, 1818, «. 18, 21, Mt- 
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rdations are the result of my inyestigations for seven great 
&milies of the vegetable kingdom in one and the same tem- 
perate zone: 

Glomacead ^ (Grasses alone ^) 

CompositsQ ^ 

LeguminosaB ^^ 

LabiatsQ ^ 

IJmbellifewB ^ 

Amentacese (Cupuliferse, Betulinese^ and Salicineae) ^ 

Crucifewe ^ 

The forms of organic beings are reciprocally dependent on 
one another. Such is the i^nity of nature, that these forms 
limit each other in obedience to laws which are probably con- 
nected with long periods of time. WTien we have ascertained 
the number of tiie species on any particular part of the 
earth's surface belonging to one of the great families of 
the Gliunacese, the Leguminosse, or the CompositsB, we may 
with some degree of probability, form approximative con- 
clusions regarding the number of all i^e phanerogamia, 
as well as of the species belonging to the other famUies of 
plants growing in the country. The number of the Cy- 
peroidece determines that of the CompositaB, and the number 
of the latter determines that of the Leguminosse ; and these 
estimates, moreover, enable us to ascertain in what classes and 
orders the Floras of a coimtry are still incomplete, teaching 
US what harvests may still be reaped in the respective families, 
if we guard against confoimding together very different 
systems of vegetation. 

The comparison of the niunerical proportions of families in 
the different zones which have as yet been well explored, has 
led me to a knowledge of the laws which determine the nu- 
merical increase or decrease of vegetable forms constituting 
a natural family, in proceeding from the equator to the poles, 
^en compared, for instance, with the whole mass of phane- 
rogamia peculiar to each zone. We must here have regard 
not only to the direction, but also to the rapidity or measure 
of the increase. We see the denominator of the fraction, 
which expresses the ratio, increase or diminish. Thus, for 
instance, the beautiful fomily of the LeguminossB diminishes 
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in proportion as it recedes from the equinoctial zone to the 
north pole. If we find its ratio for the torrid zone (from 0° 
to 10° of latitude) i^, we shall have for the part of the tem- 
perate zone (lying between 45° and 52°) -^, and for the frigid 
zone (between 67° and 70° lat.) only ■^, The direction 
followed by the great family of the Leguminosse (viz., increase 
towards the equator) is also that of the EubiacesB, the Euphor- 
biacese, and especially the Malvaceae. On the other hand, 
the Graminese and the Juncacese (the latter more than the 
former), the Ericese, and Amentaceae, diminish towards the 
torrid zone. The. CompositsB, Labiatae, UmbelliferaB, and 
CruciferaB, diminish from the temperate zone towards the pole 
and the equator, and the two latter families most rapidly in 
tlie direction of the equatorial region; whilst in the temperate 
zone the Cruciferae are three times more abundant in Europe 
than in the United States of North America. In Greenland 
the Labiatae are reduced to only one species, and the Umbel- 
liferae to two, while the whole nmnber of the phanerogamia 
still amounts, according to Homemann, to 315 species. 

It must at the same time be observed that the development 
of plants of different families, and the distribution of their 
forms, do not depend alone on the geographical, or even on 
the isothermal latitude ; the quotients not being always equal 
on one and the same isothermal line in the temperate zone, as 
for instance in the plains of America and in those of the Old 
Continent. Within the tropics there is a very marked differ- 
ence between America, the East Indies, and the western coast 
of Africa. The distribution of organic beings over the surface 
of the earth does not depend solely on the great complication 
of thermic and climatic relations, but also on geological causes 
which continue almost wholly unknown to us, since they have 
been produced by the original condition of the earth, and by 
catastrophes which have not affected all parts of our planet 
simultaneously. The large pachydermata are no longer found 
in the New Continent, while they still exist imder analogous 
climates in Asia and Africa. These differences, instead of 
deterring us from the investigation of the laws of nature, 
should rather stimulate us to study them in all their intricate 
modifications. 

The numerical laws of femilies, the frequently striking 
agreement between the ratios, where the species constituting 
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Hiese fEoniHes are fo the most part different, lead us into tibat 
mysterious obecuritj which envelopes everything connected 
with the fixing of organic types in the different species d 
animals and plants^ and with aU that refers to formation and 
^ferelopment. I will take as examples two neighbour- 
ing countries — ^France and Germany — which have both been 
lo^ since expl(»ed. In France many species of Oramineae, 
UmbellifersB, <>ucifbrse, Compositee, Leguminosce, and Labiates 
aore wanting, whidi are some of the commonest in Germany, 
ttEid yet the ratios of these six large fEmiilies are almost iden- 
tical in both countries. Their rdations, winch I here grre, 
ore as follows: 



FamiUea. 


Qennanj. 


Ihaaee, 




... A ... 


~ t^ 


VmbeUifeim ..^ 


.„ ^ ... 


-. A 


OracifenB. 


.„. tV •••• 


.... A 


Oompofiitse 


.... i ....• 


i 


LeguminoMB^ .... 


.... tV •••• 


.- A 


LabiatK. 


... -h ■■: 


-^ ^ 



This correspondence in the^ number of species of one 
fnnily compared to the whole mass of the phanero- 
gamia of Germany and France would not exist, if the 
absent German species were not replaced in France by other 
types o£ the same families. Those who delight in con- 
jectures respecting the gradual transformation of species^ 
and who regard the different parrots, peculiar to islands 
situated near each other, as merely transformed species, 
will ascribe the remarkable imiformity presented by the 
above numerical ratios to a migration of the same species, 
which having been altered by climatic influences, continuing 
for thousands of years, appear to replace each other. But 
why have our common Heath, (Calluna vulgaris,) and our 
Oaks not penetrated to the east of the Ural Mountains, and 
passed from Europe to northern Asia? Why is there no 
species of the genus Rosa in the southern, and scarcely any 
Calceolaria in Sie northern hemisphere.^ These are points 
that cannot be explained by peculiarities of temperature. 
The present distribution of forms (fixed forms of organization) 
» no more explained by thermal relations alone, than by thef 
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hffpetiExm of migrations of pknts radiating from certain 
central pcnnts. lli^nnal relaticms are scarcely sufficient to 
esplain the phenomenon ivhy certain species have fixed limits 
beycmd which they cannot pass, either in the plains towards 
tite p<^ or in Tertical elevation on the declivities of moun- 
taixxs. The cycle ci vegetation of each species, however 
^^Ssrent Hiay be its duratioii, requires a certain minimum 
e£ temperature to enable it to arrive at the fiill stage of its 
development.* But all the conditions necessary to the 
existence of a jdant, either within its natural sphere of dis- 
, tvibntion or cultivation — such as geographical distance from 
tfae pole, and elevation of the locaUty — are rendered still 
HBoare complicated by the difficulty of determining the begin- 
Bing oi lie thermic cycle of vegetation; by the influence 
whick ibe unequal distribution of the same quantity of heat 
SEDong days and n%ht» succeeding each other in groups, 
ewexiA on tbe irritabmty, the progressive development, and 
iise "wte>le vital process ; and lastly, by the secondary influence 
Cfi ibe faygrometric and electric relations of the atmosphere. 

My investigations regar^ng the numerical laws of the dis- 
tsibatioii of vegetaMe forms may, perhaps, at some future time, 
be applied successfully to the dijflferent classes of verte- 
hreete animals. The rich collections of the Museum d'histoire 
tttttardUe in the Jardin des Plantes at Paris, contained in 1820, 
«t » rough estimate, above 56,000 species of phanerogamic and 
evyptogsmic plants in the herbariums, 44,000 insects (proba- 
bly' bekw the actual number, although they were thus given 
Btte by Latreille), 2500 species of fishes, 700 reptiles, 4000 birds, 
aod 500 mammalm. Europe possesses about 80 mammalia, 
40^ birds, and 30 reptiles; there are, therefore, five times as 
aomy birds as mammalia in the northern temperate zone, (as 
tibere are in Eurc^ five times as many Compositae as Amenta- 
eem and Goniferae, and five times as many LeguminossD as 
OrehadesB and EupJiorbiaceflB). In the southern temperate 
2R>iie the ratio of tlie Mammalia bears a sufficiently striking 
accord with that of Birds, being as 1 : 4-3. Birds (and rep- 

* Kayfair, in the Transactions of the Royal Soc. of Edinb,, vol. v, 
1806, p. 202; Humboldt, on the sum total of the thermometric degrees 
reqaired for the cycle of vegetation of the Cereals, in M6m. sur des 
lignes isothermeSf p. 96 ; Boussingault, Economie ruraXe, t. ii. p. 659, 
663, 667; and Alphonse DecandoUe, 8ur Us causes qui limitent les 
espices vig€tales, 1847, p. 8. 
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tiles even to a greater extent), increase more than mammalia in 
advancing towards the torrid zone. We might be disposed 
to believe, from Cuvier's investigations, that this ratio was 
different in the earlier age of our planet, and that the number 
of mammalia that perished by convulsions of nature was much 
greater than that of birds. Latreille has shown the different 
groups of insects that increase in advancing towards the pole, 
or towards the equator, and lUiger has indicated the native 
places of 3800 birds, according to the quarters of the globe; 
^-a far less instructive method than if they had been given 
according to zones. We may easily comprehend how, on a 
given area, the individuals of one class of plants or ftnimAlg 
may limit each other's numbers, and how, after the long- 
continued contests and fluctuations engendered by the re- 
quirements of nourishment and mode of life, a condition of 
equilibrium may have been at length established; but the 
causes which have determined their typical varieties, and 
have circumscribed the sphere of the distribution of the 
forms themselves, no less than the number of individuals of 
each form, are shrouded in that impenetrable obscurity which 
still conceals from our view all that relates to the beginning 
of things and the first appearance of organic life. 

If, therefore, as I have already observed at the beginning of 
this illustration, we attempt to give an approximative estimate 
of the numerical limit (" le nombre limite" of the French ma- 
thematicians), below which we cannot place the sum of all the 
phanerogamia on the surface of the earth ; we shall find that 
the surest method will be by comparing the known ratios of the 
fEimilies of plants with the number of the species contained 
in our herbariums, or cultivated in large botanical gardens. 
As I have just remarked, the herbariums of the Jardin des 
Plantes at Paris were, in 1820, already estimated at 56,000 
species. I will not hazard a conjecture as to the number that 
may be contained in the herbariums of England, but the great 
Paris herbarium, which Benjamin Delessert with the noblest 
disinterestedness has given up to free and general use, was 
estimated, at the time of his death, to contain 86,000 species, 
a nimiber almost equal to that which Lindley, even in 1835,* 
regarded as the probable number of all the species existing 
" on the whole earth." Few herbariums are numbered with 
* IntrodtLction to JBotany, 2nd ed. p. 604. 
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care, according to a complete, severe, and methodical separa-* 
tion of the different varieties; while, moreover, we often find 
no inconsiderable number of plants wanting in the large so- 
called general herbariums, which are contained in some of the 
smaller ones. Dr. Klotzsch estimates the whole number of 
Phanerogamic plants in the Great Royal Herbarium at 
Schoneberg, near Berlin, of which he is curator, at 74,000 
species. 

Lioudon's useM work (Hortus hritannicus) gives a general 
-view of the species which now are or recently have been, cul- 
tivated in English gardens. The edition of 1832 enume- 
rates, including in(Qgenous plants, exactly 26,660 Phane- 
r<^amia. We must not confoimd with this large number 
of plants that either have been, or still are, cultivated in 
Great Britain, " all the liviDg plants which may simultaneously 
be found in an individual botanic garden.*' In this last 
respect the Botanic Garden of Berlin has long been regarded 
as one of the richest in Europe. The fame of its extraordi- 
nary riches rested formerly on a mere approximative estimate 
of its contents, and, as my old Mend and feUow-labourer Pro- 
fessor Kunth, has very correctly remarked,* " it was only by 
the completion of a systematic catalogue, based on the most 
careful examination of the species, that an actual enumeration 
could be imdertaken. This enumeration gave somewhat more 
than 14,060 species; and when we deduct from these 375 
cultivated ferns, there remain 13,685 Phanerogamia, among 
which there are 1600 Compositse, 1150 Leguminosae, 428 
Labiatae, 370 Umbelliferse, 460 Orchideae, 60 Pahns, and 600 
Grasses and Cyperaceae. If we compare with these numbers 
the munber of species given in recent works, as, for instance, 
Compositae (according to Decandolle and Walpers), at about 
10,000, LeguminosaB 8070, Labiatae (Bentham) 2190, XJmbel- 
liferaB 1620, Grasses 3544, and Cyperaceae 2000,t we shall 
perceive that the Botanic Garden at Berlin cultivates only 
^, \, and \ of the very large families (Compositae, Leguminosae, 
and Grasses), and as many as \ and \ of me already described 
species belonging to the small families (Labiatae and XJmbel- 
liferae). If we estimate the nimiber of all the different species 

* Manuscript notice communicated to the " Gartenbau-Yerein " in 
Dec. 1846. 
. t Kunth, Enumeratio Planttvrum. 
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6l Plumeffogaiiiia stmulianeonafy culthrated in aK tile botanieBl 
gtrdeiM of Europe at 20,000, we ^uJl find, as ^l^j appear to 
eenslitate abo«t the ei^th part of those i^ready d^eriM 
tad CMitained in herborimns, that the whole number of 
Phanerogamia must amoimt to nearly 160,000. This esti- 
mate n^d not be regarded as too high, since scaredj t^ 
kimdredth part of many of ^ larger families, as, for instasee, 
Guttiferse, Malpighiacese, Melastomese, Myrtacese, and Ru- 
biacen, belong to our purdens." If we take the number 
(26,660 species), given m Loudon^s ^ Hortus Britannicus,** 
as ihe bans, we eftmll find, from the w^I-grounded B&nes 
of inferences drawn by Professor Kirath, and which I borrow 
from Ms manuscript notice abore releired to, that the esti- 
mate of 160,000 win increase to 210,000 species; aiMl 
even this is st^ rery moderate, nnee Heynhold, in his 
" Nomendator botanieuis hortensis'* (1846), estimates the 

ries of Phanerogamia already cultiyated at 85,600. On 
¥diole, therefore, — and the conclusioa is, at first s^H 
sufficient^ striking,-— the number of iq>ecies of Fhan«t)gaiB^ 
at present known by cultivation in gardens, by descriptions, 
and in herbariums, is almost greater than that o( known 
insects. AccOTding to the aven^ estimates of several of 
the most distinguished entomologists, whose opinkm I h«^ 
been able to obteun, the number c? insects at present descrilwd, 
er c<Hitamed in coBections without being^ described, m^ be 
stated as between 150,000 and 170,000 speeies. The ridi 
coUeetion at Berlin contains fully 90,000, amone which ti^ 
are about 32,000 beetles. Travellers have colfected an im- 
mense quantity of plants in remote regions^ without hnng- 
ing with them the insects living upon them, or in the neigh- 
bourhood. H however, we limit these numerical estunates 
to a definite portion of the earth's sur&ce that has bees ibB 
best explored in regard to its plants and insects, as, ^ 
instance, Eurot)e, we find the ratio between the vital fbiB» 
of Phanerogamic plants and those d insects dianged to fu<^ 
a degree, that while Ekirope counts scarcely TOW or S^ 
Plianerogamia, more than three times that number of ©ff^ 
pean insects are at present known. Accordmg to the interest- 
ing oontribatioB& of my friend D<^im in. Stettin, more than 
8700 insects have already been collected from the rich £w«* 
of the neighbourhood, and yet there sae still many Micro- 
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Lepidopteia wantii^; while the number of Fhanerogamia 
&KUid ihfere scarcely exceeds 1000. The Insect-fiiuna of Qreot 
Bntain is estimated at 11^600. Sudi a pieponderaiiiee c^ 
fUTfc^Twal lanB» win a|^>ear less surprising when we remember 
tliat several of the large classes of insects live only on animal 
^nbfitances, whilst othears subsist cm agamic plants (Fungi), 
ttnd even ooi thoise which are subterranean. Bombyx Pini, 
tbe Fine Spider, the most destructiYe of all forest-insects, 
la in&sted, according to Batswburg, by no less than thirty-fiye 
parasitical lehneamonidffi. 

These considerations have led us to the proportion borne 
b^ the number of species growing in gardens to the gross 
Bumber of those already described and preserved in herba^ 
ziuina;. it now remains for us to consider the proportiim of 
the latter to the conjectural nimiber of species existing on 
like whde earth, or, in oth^ words, to test their minimum 
by the rdative mmibers of the difSsrent £unilie&— 4. e. bv 
variable imilt^la. A test of this kind gives, howev^, suim 
low results for the lower amount, as jdainly to show that even 
in. the large families, which appear to have been the most 
strikingly ^udched in recent times by the reseairches of descrip- 
tive botanists, our knowledge is still limited to a very small 
portion of the treasure actually existing. The Repertorium of 
Wa]^»ers which completes DeoEmdoUe's Frodromus of 1B25 to 
1846, gives 8068 species of the &mily of the Leguminosas. 
We may assume &e mean ratio to be ^; since it is -j^ 
in the tropical zime^ -^ in the middle temperate zone, and 
^ in the cold norUiem jEone. The descrtbed L^uminossB 
would therefore only lead us to assume that tl^ were 
169,400 species of Fhanerogamia existing <m the earth, 
y/fheitsm the Compo(^ts&, as abready dbewn, testify to the 
existence of more than 160,000 known Fhanerogamia, u e. 
flueh as have been described or are contained in herbariums. 
This discrepancy is instructive, and will be further ehicidated 
1^ the Ht^owing analogous considerations. 

The larger number of the CompositeB, of which linnsBEos 
knew only 785 species, and which have now increased 
to 12,000, afjpear to belong to the Old Continent. At 
least Decandolle described only 3590 American, while he 
estimated the European, Asiatic, and African species at 
6093. This abundance of Compositee in our vegetable 

u2 
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systems is however deceptiye, and only apparenHy con- 
siderable ; for the quotient of this fiimily (which wititiin the 
tropical zone is -^^ in the temperate zone -f « ^^^ ^ ^^ 
frigid zone -^) snows that more species of Compositse than 
of Leguminos6B have hitherto eluded the diligent researdi 
of travellers; for even when multiplied by 12 we only obtain 
the improbably small number of 144,000 for the sum total of 
the Phanerogamia! The fiimilies of the Grasses and of the 
Cyperace© give still lower results, because a proportional^ 
smaller number of species have been described and collected. 
We need only cast a glance at the map of South America, and 
remember that the vast extent of coimtry occupied by the 
grassy plains of Venezuela the Apure and the Meta, as well as 
to the south of the woody region of the Amazon, in Chaco, in 
Eastern Tucuman, and in the Pampas of Buenos Ayres and 
Patagonia, has either been very imperfectly or not at all 
explored in relation to botany. Northern and Central Asia 
present an almost equally extensive territory occupied by 
steppes; but here a lai^er proportion of dicotyledonous plants 
is intermixed with the GramineeB. If we had sufficient 
grounds for beUeving that one-half of all the phanerogamic 
plants existing on the surface of the earth are known, and 
if we estimate this number at only 160,000 or at 213,000 
known species ; we must give to the family of grasses, whose 
general ratio appears to be ^, in the former case at least 
26,000, and in the latter 35,000 different species, of which in 
the first case -I-, and in the second -j'^ are known. 

The following considerations oppose the hypothesis that we 
are already acquainted with half the Phanerogamia on the 
earth's surface. Several thousand species of Monocotyledons 
and Dicotyledons, and among them lofty arborescent forms, 
have recently been discovered (I would remind the reader 
of my own expedition) in districts of a very large extent, 
which had already been explored by distinguished bota- 
nists. Yet that portion of the great continents which has 
never been visited by botanical observers far exceeds the 
extent of the parts even superficially traversed. The greatest 
variety of phanerogamic vegetation, «. e, the greatest number 
of species on an equal area, is to be met with in the tropical 
or sub-tropical zones. It is therefore the more important to 
bear in mind that we are almost wholly unacquainted, north of 
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the equator, in the New Continent, with the floras of Oaxaca, 
Yucatan^ Gnatimala, Nicaragua, the Isthmus of Panama, the 
Choco, Antioquia, and the Province de los Pastes; while 
south of the equator, we are equally ignorant of the floras 
of the boundless forest-region between the Ucayale, the 
Rio de la Madura, and the Toncantin (three mighty tribu- 
taries of the Amazon), as well as of those of Paraguay and 
the Province de las Missiones. In Africa, we know nothing 
of the vegetation of the whole of the interior, between 
15^ north and 20^ south lat.; and in Asia we are unac- 
quainted with the floras of tiie south and south-east of 
Arabia, where the highlands rise to an elevation of 6400 
feet; as also with the floras between the Thian-schau, the 
Kuen-Liin, and the Himalaya; those of Western China; 
and those of the great portion of the coimtries beyond the 
Ganges. Still more unKnown to botanists are the interior 
portions of Borneo and New Guinea, and of some districts 
of Australia. Further to the south the number of the 
species decreases in a most remarkable manner, as Joseph 
Hooker has ably shown, from his own observation, in his 
Antarctic Flora, The three islands which constitute New 
Zealand extend from 34^° to 47 J° of latitude, and as they have 
besides snow-crowned mountains more than 8850 feet in height, 
they must exhibit considerable differ^ices of climate. The most 
northern island has been explored with tolerable accuracy 
from the time of Banks and Solander's voyage (with Capt* 
Cook), to the visits ol Lesson, the brothers Cunningham, and 
Colenso ; and yet in more than seventy years, the number of 
Phanerogamia with which we have become acquainted is 
below 700.* This paucity of vegetable species corresponds 
with the paucity of animal forms. Dr. Joseph Hooker has 
observed that " Iceland, proverbiallv barren as it is, and upon 
which no tree, save a few stunted birches, is to be found, pos- 
sesses five times as many flowering plants as Lord Auckland's 
group and Campbell's Islands together, although these are 
situated at from 8° to 10° nearer the equator in the southern 
hemisphere. The antarctic flora is at once characterised by 
uniformity and great luxuriance of vegetation, which is attri- 
butable to the iiSuence exerted by an iminterruptedly cool and 
humid climate. Li Southern Chili, Patagonia, and Tierra del 
4c Ernest Dieffenbach, TravtU in New ZecUand, 1848, vol. i p. 419« . 
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Taego (tvoBi 45*^ to 56^ lact.) tins nxn&nnity is stxildiigiy maoi* 
ibsted <m the moimtaizis and their dediyities nolessthaaiiitiie 
plains. How great is the difiference of species when we conopare 
the flora of the south of France, in the same latitude as the 
CSionos Iskmds off tiie ooast of ChiH, with the Soottiidi flon 
of Argyleshire, in the pandld of Gape Horn. hi the 
southern hemisphere the same types of T^etttdoa pass 
trough many ^kgrees of latitude. In the regicHis near the 
north pole ten floweni^ plants have be^i oc^lected on 
Walden Island (BO^'^ noi& lat), while there is scarcely a 
solitary grass to be met with in the South Shedand TwJandB, 
although situated 63° south latitude."* These oonsidea- 
tions <m the distribution of |dants prove that the great man 
of the still unobserved, uncollected, and un^scnbed phaneio- 
gamia belong to 'Aie tropical zone, and to the oontiguoos 
r^ons extending fixnn twelve to fifteen d^rees fi>om it. 

I have deemed it not unimportant to draw attentioD to 
the imperfect stato of our knowledge in this sHghtiy cid- 
tivated department of num^cal botany, and to treat natk 
questions in a mere definite manner than has hitherto beea 
possible. In all ccmjectures regarding relative numbers, we 
must first examine tibe practicability of obtaining thie kitoml 
limit; as in the question, of which I have treated elsewheie, 
regarding the ratio of the gold and silver coined to Ae 
quantity of the precious metaLs existing in a wrought state; 
or as in the question of how many stars, from the toith to 
the twelfth magniti»ie, are scattered over the heavens, aid 
how many of the smallest telescopic stars may be contained 
in the l£lky Way?t It is an established feet, ihat if it 
were possible to ascertain completely by observation the 
number of species of the lai^e phanerogamic £unil:R8, we 
should at the same time obtain an approximate knowledge of 
^e sum-total of all the phanerogamia on the saz&oe of iht 
earth (that is, the numbers inclined in every fiunily). The 
more therefore we are eni^bied, by the progressive exj^oiatidn 
of unknown districts, gradually to determine the nxunber of 
epecies belonging to any one great feodly, the higher wffl he 
the gradual rise of the lowest limit, and die nearer we ih^ 

* Josei^ Hooker, Flora Antarctica, pp. 78—7^ 

t ^iJoYmneTBOiel.M^uUsqfAanm.Obaerv.xU^iJkusecf'ami 
-Hope, 1847, p. asi. 

Digitized by VjOOQ IC 



lLLXrST]LA.TIONS (14). ATITOSPHEEIO HEIGHT. 595 

arrive at tiie solutiQii of a great ntmierical TXtal problem, smee 
ijkke forms, in aoeordanee 'with stOl unexplainea laws of tud- 
iFBTsal oaTganism, Teeiprocally limit each otiier. But is "flie 
nmnber ctf the organisms a constant nimiber? Do not new 
vegetable forms spring "from tiie groxmd after long intervals of 
^fioe, whilst others become more and more rare, and finafly 
disappear? Geology confirms ike latter part of "fliis question 
by means of the histoiical memorials of ancient terrestriail 
h§e, *' In the primitive world," to use tiie expression of ^e 
intellect«al Link,* "elements remote from each otiier HAend 
together in wondrous forms, indicating, as tt were, a hi^er 
degree of development and articulation in a future period of 
the world." 

(14) p. 222 — ^'WT^eiker the height of fhe aerial ocean and its 
pressure have always heen the same,** 

The pressure of the atmosphere has a decided influence on 
the form and life of plants. This life, owing to the frdness 
and abundance of tiie leafy organs provided with interstitial 
openings, is principally directed outwards. Plants maiidy live 
in and tiirough tiieir surfaces, and hence their dependence on the 
surrounding medium. Animals are more dependant on internal 
stimuli ; they generate and maintain their own temperature, 
deriving from muscular movements their electric currents, 
and the chemical vital processes which arise from and re-act 
upon those currents. A kind of cutaaeous respiration con- 
stitutes an active vital ftmction of plants, and depends, so 
far as it is an evaporation, inhalation, and exhdation of 
fluids, on atmospheric pressure. Hence Alpine plants are 
more aromatic and hirsute than others, and more amply 
provided with numerous exhalants.f Zoonomie experiments 
teach us, as I have shown in another work, that organs are 
more abimdant and more perfectly developed in proportion to 
the facility with which their ftmctional requirements are 
fulfilled. The disturbance occasioned in the respiration of 
their external integuments, by increased barometric pressure, 
renders it, as I have elsewhere shewn, very difficult for 
Alpine plants to thrive in the plain. 

^ Abhan^, der dhad, der Wiss. m Berlin OMsdem J, 1846, s. S2£. 
+ See my work, Ueber die gereizte Muskd-und Nerver^faser, bd. 11. 
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Whether the aerial ocean surrounding the earth has always 
exerted the same mean pressure is a question wholly unde- 
cided. We do not even know for certain whether the mean 
barometric height has remained the same during a hundred 
years at any one eiven spot. According to the observations 
of Poleni and Toaldo, this pressure appeared variable. Doubts 
were long entertained regarding the accuracy of these views, 
but the more recent investigations of the astronomer Carlini 
render it almost probable that in Milan the mean barooietric 
pressure is on the decrease. Perhaps the phenomenon is veiy 
local, and dependent on periodic variations in descending 
currents of air. 

(15) p. 223— "PaZw5." 

It is remarkable, that of this majestic form of plants— 
the Palms — some of which rise to more than twice the height of 
the Royal Palace at Berlin, and which the Indian, Amarasinha, 
has very characteristically called " kings among grasses,"— 
only fifteen species had been described up to the time of the 
death of Linnaeus. The Peruvian travellers, Kuiz and Pavon, 
added only eight; whilst Bonpland and myself, traversing 
a greater extent of coimtry, from 12° south lat. to 21° north 
lat., described twenty new species, and distinguished as many 
more which we named, without however being able to procure 
their blossoms in a perfect state.* At present (forty-four 
years after my return from Mexico) more than 440 species of 
palms, from both continents, have already been scientifically 
described, including the East Indian species arranged by 
Griffith. The ** Enumeratio Plantarum " of my friend Kimth, 
which appeared in 1841, contains no fewer than 356 species. 

The very few palms belonging, like our Coniferse, Quer- 
cineee, and Betulineee, to social plants, are the Mauritian 
Palm {Maurttta Jlexuosa), and the two species of Chamserops, 
of which the Chamserops humilis covers whole tracts of land 
at the estuary of the Ebro and in Valencia, while the other, 
Chamoerops Mocini, which we discovered on the Mexican 
shore of the Pacific, is entirely without prickles. In the same 
manner as there are some species of palms, including Cocos 
and Chamaerops, which are peculiar to sea-coasts, so also is 
there a certain group of Alpine palms belonging to the region 

• Humboldt, J>e dUtributione geographica Plantarum, pp. 225>2Sai 
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of the tropics, which, if I mistake not, was wholly unknown 
before my South American journey. Almost all these species 
of the palm family grow in plains and in a mean temperature 
of 81*. 5 and 86° Fahr., seldom advancing higher up the sides 
of the Andes than to 1900 feet. The beautifal wax palm 
( Ceroxylon andicola), the Palmetto of Azufral at the Pass of 
Quindiu, {Oreodoxa frigida\ and the reed- like Kunthia mon- 
tana {Cana de la Vtbora) of Pasto, all flourish at elevations 
varying from 6400 to 9600 feet above the level of the sea, 
where the thermometer frequently sinks in the night to 42°. 8 
and 45°. 5 Fahr., and the mean temperature is scarcely 57** 
Fahr. These Alpine palms are interspersed with nut-trees, 
yew -leaved species of Podocarpus, and oaks, (Qtierctts grana* 
tenm). I have determined, by accurate barometric measure- 
ments, the upper and lower limits of the wax palm. We 
began to observe it first on the eastern declivity of the Cor- 
dilleras of Quindiu, at an elevation of 7929 feet, from whence 
it ascended to the Garita del Paramo, and Los Volca- 
neitos, as high as about 9700 feet. The distinguished botanist, 
Don Jos6 Caldas, who was long our companion in the moim- 
tains of Kew Granada, and who fell a victim to Spanish party 
hatred, found, many years after my departure from the 
country, three species of palms in the Paramo de Guanacos, 
in the immediate vicinity of the limit of perpetual snow, and 
therefore, probably at an elevation of nearly 14,000 feet.* 
Even beyond the tropical region (in lat. 28°), ChamsBrops 
Martianaf rises on the advanced spurs of the Himalaya 
range to a height of 5000 feet. 

When we consider the extreme geographical and, conse- 
quently, also the climatic Hmits of pahns at spots which are but 
little elevated above the level of the sea, we find that some 
forms (the Date Palm, Chamaerops humilis^ Ch. palmetto, and 
Areca sapida of New Zealand,) advance far within the tem- 
perate zone of both hemispheres, to districts where the mean 
annual temperature scarcely reaches from 57° to 60° Fahr. If 
we form a progressive scale of cultivated plants in accordance 
with the different degrees of heat they require, and begin 
with the maximum, we have Cacao, Indigo, Bananas, Coffee, 
Cotton, Date Palms, Orange and Lemon trees, Olives, Spanish 

♦ Semanarto de Santa Fi de Bogotd, 1809, No. 21, p. 163. 
t WalUch, PUmtcB aaiattcce, vol iii. tab. 211. 
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Giesavts, and Vines. In Europe, Date Palms, together wilb 
CShamserops hamilis, grow in ihe parallels of 43^° and 44% 
as, for instance, on &e Genoese Rivera ddL Poaente, near 
Bordighera, between Monaco and San Ste£aiio, where tliere is 
a palm grove, numbering more than 4000 trees ; also in Dal- 
Biatia, near Spalatro. It is remarkable that the Chamseiops 
humilis is of frequent occurrence in the neighbouriiood o£ Nioe 
and in Sardinia, whilst it is not found in the Island of Corsica, 
lying between the two. In the New Continent, the Chani8»x>p6 
palmetto, which is sometimes more than 40 feet high, does not 
advance fiirther north than 34°; a circumstance fliat may be 
explained by the inflection of the isothermal lines. In the 
southern hemi^here, Robert Brown* found that palms, of 
which there are only \ery few (six or seven) species, advaoee 
as far as 34°in New Holland ; while Sir Jos^h Banks saw am 
Areca, in New Zealand, asiELr as 38°. AMca, which, contrary 
to the anci^it and still extensively diffiised opinion, is poor in 
species of palms, exhibits only one palm {Hyphcme coriacea) 
which advances south of the equator, 4;mly as &r as Port 
Natal, in 30° lat. The continent of South Amaica presents 
almost ihe same limits. East of the chain of the Andes, in ihe 
Pampas of Buenos Ayres, and in the Cis-Pkta provinee, 
pahns extend, according to Auguste de St.'Hilaire,f as &r as 
84° and 35°. The Coco de Chile, (our Jubaaa ^jectabilis ?), the 
only species of palm indigenous in Chili, advances <m the 
western side of the chain of the Andes, according to Claude 
Oay4 ^ ^^ equal latitude, viz., to the Rio Maule. 

I win here subjoin the aphoristic observations which, ia 
March, 1801, I noted down while on board ship, at the 
moment we were leaving the palm region surrounding the 
mouth of the Rio Sinu, west of Darien, and were setting sail 
iox Cartagena de Indias. 

*' In the space of two years, wo have seen as many as 
27 different species of palms in South America. How many 
then must have been observed by Commerson, Thunberg, 
Banks, Solander, the two Forsters, Adanson, and S(mn^»t, on 
their extensive travels! Yet, at the moment I am wnting, 
our vegetable systems recognise scaroely more than fron 

* ^mertd renuxrkt mt flfte Botany of Terra AustraHs, p. 45. 

t Voyage auBr6ml,^m. ^ 

t Compare also T)arwio, JfOOLmaZ, Ed. ^ 1845, f^ 244, SM. 
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fourteen to mghtaen methodically desmbed species of palauu 
Tine diffieulties of reaching and procuring the IdossiHns <^ 
palms are, in &et, greater than can well be ecmceived; 
and, in onr own case, we were made peculiarly sensible 
of iMs in ocmsequenoe of our having directed our at- 
tention especially to pahns, grasses, cyperaoese, juncacee, 
cryptogamia, and numerous othar subjects hitherto auich 
neglected. Most of the palms flower only once a year, 
and this period near the equator is generally about the 
HMRitiis of Januaiy and February. How few tcavellers are 
likely to be in Ihe region <^ palms precisely during this 
season ! The period of blossoming of particular trees is often 
limited to a few days, and ihe trayeller commonly finds, on 
bis amyal in the region (^ palms, that the blossoms have 
passed away, and that the trees present onlyfruetifled ovaries 
and no nude flow^^ In an area of 32,000 square miles, 
tbere are often not izM»e than three or four species of palms 
to be found. Who can possibly, during the brief period of 
flowering, simultaneously visit the various palm regions near 
the Missions on the Rio Caroni, in the Morichales at the 
mouth of the Orinoco, in the valley of Caura and Erevato, 
on the banks of the Atabapo and the Eio Negro, and <m the 
declivity of the Duida? There is, moreover, great diflSculty 
virhen tJ^ trees grow in thidc woods or on swampy shcHres (as 
at the Temi and Tuamini), in reaching the blossoms, whifih 
axe often suspended from stems formidably armed with huge 
thorns, and rising to a height of between 60 and 70 feet. They 
who contemplate distant travels from Europe for the purpose 
<^ investigating ERibjects of natural history, pcture to themr 
selves visions of efficient shears and curved knives attached 
to poles, ready for securing anythiogthat comes in their way; 
and oi boys who, obedient to their mandates, are prepared, 
wiih a cord attached to their feet, to climb the loftiest trees! 
Unfortunately, scarcely any of these visions are ever realised; 
while the flowers are almost unattainable, owing to the ^:eat 
heigM at which they grow. In the missicmary settlements of 
the riv^ net-work of Guiana, the stranger finds himBftlf 
amoii^t Indians, who, rend^ed rich and independent by their 
apathy, their poverty, and their barbarism^ cannot be induced 
either by mxmej or pres^its to deviate three steps from the 
i?eg;iilar path, supposing one to exist. This stubbcon indiffer- 
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ence of the natives proTokes the European so much the more, 
from his being continually a witness of the inconceivable 
agility with which they will climb any height when prompted 
by their own inclination, as, for instance, in the pursuit of a 
parrot, an iguana, or a monkey, which, wounded by their 
arrows, saves itself from falling by its prehensile tail. In the 
month of January the stems of the Palma Eeal, our Oreo- 
doxa Regia^ were covered with snow-white blossoms, in all 
the most frequented liioroughferes of the Havannah, and in 
the immediate vicinity of the city; but, although we oflfered, 
for several days running, a couple of piastres for a single 
spadix of the hermaphrodite blossoms to every negro boy 
we met in the streets of Regla and Guanavacoa, it was in 
Yain, for, in the tropics, no free man will ever imdertake 
any labour attended by fatigue imless he is compelled to do 
so by imperative necessity ! The botanists and painters of the 
Royal Spanish Commission of Natural History under Count 
Don Jaruco y Mopox (Estevez, Boldo, Guio, Echeveria), con- 
fessed to us that, for several years, they had been unable to 
examine these blossoms, owing to the absolute impossibility 
of obtaining them. 

"After this statement of the difl&culties attending their 
acquisition, the fact of our being only able, in the course of 
two years, systematically to describe twelve species of palms, 
although we had discovered twenty species, may be under- 
stood; but I confess it would haidly have been credible to me 
before I left Europe. How interesting a work might be 
written on palms by a traveller, who could exclusively devote 
himself to tilie delineation, in their natural size, of the spathe, 
spadix, inflorescence and fruits!" (Thus I wrote many years 
before the Brazilian travels of Martins and Spix, and the 
appearance of the admirable work on Pahns by the former.) 

" There is much sameness in the form of the leaves, which 
are either feathery (pinnata), or fanlike (palmo-digitata) ; the 
leaf-stalk (petiolus) is either without thorns or is sharply ser- 
rated {serrato-spinosus). The leaf-form of Caryota urens and 
Martinezia caryotifolia^ which we saw on the banks of the 
Orinoco and the Atabapo, and subsequently in the Andes, at 
the pass of Quindiu, as high as 3200 feet above the level of 
the sea, is almost as peculiar among palms as is the leaf-form 
of the Gingko among trees. The habitus and ohysiognomy <tf 
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palms are expressive of a grandeur of character which it is 
difficult to describe in words. The stem (caudex) is simple. 
and very rarely divided into branches after the manner of the 
DracsBna, as in Cucifera thebaica (the Doom Palm), and in 
Hyphaene coriacea. It is sometimes disproportionately thick, 
as in Corozo del Sinn, our Alfonsia oleifera ; of a reed-like 
feebleness, as in Piritu, {Kunthia montana), and the Mexican 
Corypha nana; of a somewhat fodk-like and protuberant form 
towards the lower part, as in Cocos ; sometimes smooth and 
sometimes scaly, as in the PaJma de Covijao de Sombrero, in 
the Llanos ; or, lastly, prickly, as in Corozo de Cumana and 
Macanilla de Caripe, having the thorns very regularly arranged 
in. concentric rings. 

Characteristic dijflferences also manifest themselves in the 
roots, which, in some cases, project about a foot or a foot and 
a half &om the groimd, raising the stem on a scaffolding, as 
it were, or coiled round it in a padded-like roll. I have seen 
viverras and even very small monkeys pass under the scaffold^ 
ing formed by the roots of the Caryota. Occasionally the 
stem is swollen only in the middle, being smaller above and 
below, as in the Palma Real of the island of Cuba. The 
green of the leaves is either dark and shining, as in Mauritia 
Cocos, or of a silvery white on the under side, as in the slender 
£Em-<palm, Corypha Miragrmma, which we saw in the harbour 
of Trinidad de Cuba. Sometimes the middle of the fan-like 
leaf is adorned with concentric yellow and blue stripes, in the 
manner of a peacock's tail, as in the prickly Mauritia, which 
Bonpland discovered on the Rio Atabapo. 

" The direction of the leaves is a no less important chai-ac- 
teristic than their form and colour. The leaflets (foliola) are 
either ranged in a comb-like manner close to one another, 
with a stiff parenchyma (as in Oocos Phoenix), to which they 
owe the beautiful reflections of solar light that play over the 
surface of the leaves, which shine with a brilliant verdure in 
Cocos, and with a fainter and ashy- coloured hue in the date- 
palm ; or sometimes the foliage assimies a reed-like appear- 
ance, having a thinner and more flexible texture, and being 
curled near the extremity (as in Jagua, Palma Real del Stnu, 
Pahna Real de Cuba, and Piritwdel Orinoco), This direction 
of the leaves, together with the lofty stem, gives to the palms 
their character of high majesty. It is a characteristic of the 

Digitized by VJ^JV^i V IC 



3M TIEWSy &C. FHYSIOGirOMY OF FI.AITT8. 

physiognomical beauty of the palm that its leayes are direeted 
aspiringlj upwards throughout the whole period of its dura- 
tion, (and not only in the youtib of the tree, as is the ease witk 
the Date-Palm, which is the c»ily one introduced into Euzt^ie.] 
The more acute the angle made by the leaves with the upper 
part d the stem (that is, the nearer they approach the perpea^ 
^ieular,) the grander and nobler is the form of the tree. 
How di^erent is the ai^ct of the pendent leaves of liie Pakma 
tk Covya del Ormoeo y de los Uanoa de CaMozo (Carypka 
tectOTum), from the more horizcmtal leaves of the Date amk 
C!ooo»4mt palms, and the lofty heavenward-pomting bcancheB 
of the Jaguoj the Oucurito^ and Fiiyao. 

'^Nature seems to have accumulated all the bewrties 
of form in the Jagua pahn, whidi, int^rmin^ed widi the 
C!«eurito or Vadgihai, whose sten rises to a height of 80 or 
even more than 100 feet, crowns the granite rocks at the 
cataracts of Atures and Maypures, and which we also occa- 
aonaUy saw on tiie lonely l»nks of the Cassiquiaxe. Theb 
imooth and slender stems rise to a height of from 64 to 75 
feet, prelecting like a colonnade above the dense mass of the 
surrounding foliage. These aerial summits present a madied 
and beautifel contrast with the thickly-leaved species of Ce^ 
and widi the forest of LaurineiB, CalophyUum, and the ^^ 
ferent species of Amyris which surround them. Their leaves, 
^i^oh seldom exceed seven or ei^t in number, iuclina verti* 
cally upwards to a height of 16 or 17 feet, amd are enrted 
at the extremities in a kind of feathery^ tuft. The paren- 
chyma of the leaf is of a thin grass-like texture^ eausing tks 
leaflets to wave with grac^iil lightness on the gently oscillating 
lea&talk. The floral buds burst forth, in all qiecies of pahae, 
from the stem immediat^y beneath tibe leaves; and the inode 
in which this takes place modifies their phy«ogn0mi(^ cha- 
racter. Thus in some, as in. Corozo dd SwMy the i^^alh is 
perfectly erects and the fruit rises hke a tfagrrsas, reseotibliBg 
the fruits of the Bromeha. In the grater number, the sheaths, 
which in some species are smooth, and in others vexy priddy 
and rou^, inclme downwards. In somei, agam, the male 
blossoms are of a dayaling white, and it mi^ then be seen 
fining from a great distance ; but in most specsBS of pahns 
they are yellow, closdy compressed, and of an ahaooat fiid^l 
•PP«w«nce^ even when, they fost burst from the apa&& 

Digitized by VjV.J^-1 V IC 



TLLVBTBJkTlOWB^ (15). PALlCff. 303 

In pahoa with featiiery leaves the leaf-stalks mther borst 
from tbe dry, rough, Hgneous pOTtkn of the stem (as in 
OoeoSyPheemsSj Falma Beat del Sinu}, or there rises in the rough 
part of the stem a grass-green, smooth, and tfaimier shaft, like 
one column aboye ano^er, from which the leafnstalk springs, 
a» in Falma Real de la Hamcma^ Oreodoxa regia, whidi excited 
tine admiration of Cohmibus. In the &n-palms (foliis pal- 
matis)^ the kafy crown often rests oel a layer of dry leaves, 
which imparts to the tree a charaet^ of m^ancholy solemnity 
and grandeur (as in Moriehe, Falma de mfmbrero de la Eta^ 
vana). In some umbrella-pelms, the erown consists of a very 
few scattered leaves, raised on dender stalks (as inMiroffuama). 

'' The £»rm and cdofor ci thefiruit also present move variety 
than is generally supposed to be the case in Europe. J/at«- 
ri^ fieasuoea has egg-shaped fxidts, whose ssaooth, brown, 
and scaly surface gives them the ai^>earance of young pine 
eones. How great is the dif^renee between the large trian- 
guJbr cocoa-nnt, the berry of the date, and tlie small stone- 
Iruit of the Cotoso ! But of all the firuits of the pahn, none 
can be compared &r beauty with those of the Pirrfao {Fihi- 
§fuao) oi San Fermndo de Atabs^ and ci San Balthasar. 
They are oval, and ci a golden colour (one-half being of a 
purplisb red) ^ are mealy, vrithoot seed, two or three inches 
in Imckness, and hang in dusters like grapes from the summits 
of their ma^stic palm-trunks." I have already i^K^Len in the 
earlier part of this work of these beautiful fruits, of which 
there axe sev^ity oar eighty dustered togeliier in one bunch* 
and which can be prepared in a variety of ways like bananas 
and potatoes. 

The spathe enek>8ing the blosscmi bursts suddenly open in 
some species of pahns, with an audible report. Richard 
Schomburgh has like myself observed this phencmienon^ in 
the flowering c^ the Oreodoxa oleracea. This first opening 
of the Uossoms of the palm accompanied wi^ noise, reminds 
us of Pindar's Dithyrambus on Spring, and of the mon^nt 
when in the Argive Nemsea, '^ the &tBt opening shoot of the 
date-palm announces the comii^ of balmy spring."! 

Pahns, bananas, and arborescent ferns constitute three 
bona of e&^pecial beauty peculmr to every portion of the 

* Sdiombnigk, JUisen in BritUeh Guiana, Th. 1. SL 601 
f Cotmoi, vol. IL p. 376. CBohn's Edition.) 
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tropical zone; wherever heat and moisture co-operate, vege- 
tation is most exuberant and vegetable forms present the 
greatest diversity. Hence South America is the most beau- 
tiful portion of the pahn world. In Asia the palm form is 
rare, in consequence perhaps of a considerable part of the 
Indian continent beneath the equator having been destroyed 
and covered by the ocean in some earlier revolution of our 
planet. We know scarcely anything of the AMcan palms 
between the Bay of Benin and the coast of Ajan ; and we are, 
generally speakmg, as already observed, acquainted with only 
a verv smiul number of Afiican pahn-forms. 

Palms, next to Ck>nifer8e, and some species of Eucalyptus 
belonging to the £unily of the Myrtacese, afford examples of 
the loftiest growth. Stems of the Cabbage-palm {Areca ok- 
raced) have been seen from 160 to 170 feet in height.* The 
Wax-palm, our Ceroxylon andicola, which we discovered in the 
Montafia de Quindiu on the side of the Andes, between Ibague 
and Carthago, attains the enormous height of 180 to 190 feet 
I was able to make an accurate measurement of the trunks 
of some of these trees, which had been felled in the woods. 
Next to the Wax-palm, the Oreodoxa Sancona, which we 
found in flower in the valley of Cauca, and which aflfords 
a very hard and admirable wood for building, i^peared to me 
to be the highest of all American palms. The &ct, that not- 
withstanding the enormous mass of fruit yielded by some 
single palms, the number of individuals of each species grow- 
ing wild is not very considerable, can only be explained by 
the frequent abortive development of the fimt, and by tlw 
voracity of the enemies by whom they are asssaled from aH 
classes of animals. In the basin of the Orinoco, however, 
whole tribes find the means of subsistence for many months 
together in the fruit of the palm. " In palmetis, Pihiguao 
consitis, singuli trunci quotannis fere 400 fructus ferunt pomi- 
formes, tritumque est verbum inter Fratres S. Francisci, ad 
ripas Orinoci et Guainiee degentes, mire pinguescere Indomm 
corpora, quoties uberem Palmee fructum ftmdant."t 

* Aug. de Samt-Hilaire, Morph6logieveg6taley 1840, p. 176. 

t " In the Palm groves at Pihiguao, single trees annuallj bear at 
400 fruit of an apple shape; and it is well known among the Brothen 
♦V V^ Francisco, who live on the banks of the Orinoco and Guania, that 
the Indians become very fat at the time that the Palms put forth their 
unctuous fruit."— Humboldt, de dutrib. geogr. PlarU., p. 240. 
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(16) p. 224 — "J^om the earliest infancy of human civUizatton.^^ 

We find, as far as history and tradition extend, that the 
Banana has constantly been cultivated in all continents within 
the tropical zone, ite feet of African slaves having, in the 
course of centuries, brought some varieties of the Banana fruit 
to America is as certain as that of the cultivation of this 
vegetable product by the natives of America prior to its 
discovery by Columbus. The Guaikeri Indians in Cumana 
assured us that on the coast of Paria, near the Golfo Triste, 
the Banana will occasionally produce germinating seeds, if 
the fruit be suffered to ripen on the stem. It is from this 
cause, that wild Bananas are occasionally found in the 
recesses of the forests, in consequence of the ripe seeds being 
scattered abroad by birds. At Bordones also, near Cumana, 
perfectly formed and matured seeds have been occasionally 
foimd in the fiiiit of the Banana.* 

I have already remarked, in another work,t that Onesi- 
critus and other companions of the great Macedonian, make 
no mention of high arborescent ferns, although they speak of 
the fan-leaved xmibrella palms and of the tender evergreen 
verdure of the banana-plantations. Among the Sanscrit 
names given by Amarasinha for the Banana (the Mma of 
botanists) we find hhanu-phala (sun-firdt), varana-huscha^ 
and moho. Phala signifies fruit generally. Lassen explains 
Pliny's words (xii. 6), " Arbori nomen palsB, pomo ariensB," 
to this effect, that " The Roman mistook the word pala^ 
fruit, for the name of the tree, whilst varana^ changed in 
the mouth of a Greek to ouarana^ was transformed into ariena^ 
The Arabic mauza, our Musa, may have been formed from 
moko. The Bhanu fruit seems to approach to Banana ftTiit."f 

(17) p. 224 — " Form of the Mahacemy 

Larger forms of the Mallow appear, as soon as we have 
crossed the Alps ; Lavatera arborea, near Nice and in Dal- 
matia; and Z. olhia, in Liguria. The dimensions of the 

* Compare my Essai sur la Oiographie des Plantes, p. 29, and my 
BUnt. hist. t. i. pp. 104> 587, 1. 11. pp. 856, 867. 

•f Cosmos, vol. ii. p. 524 (Bohn's Edition). 
. * Compare Lassen, Indiscke Alterthumshinde, bd. i. s. 262, with my 
JSssai politique sur la Nouvette Espagne, t. ii. p. 382, and BikU. hist., 
t. i. p. 491. 
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Baobab (nonkey bread-tiee) bawe already ^een giyen, ^5ee 
pp. 270 — ^272.) With the foim of the Malyacess are asso- 
ciated the botaiooallj allied fsmilies of the Byttneziaoes, 
{StercuUa^ Hermannta, and the blossoms of the laige-leavod 
Th^ohrama CacaOy whose flowers Inreak forth fiom. the baxk 
of the trunk as well as from the roots); the Btunbaoes 
{Adansonia^ Helicteres, and CheirosUnum); and, lastly, the 
TiliacesB {i^Mnnannia Afrioana), Our CavamHesia plantam 
folia of Turbaco, near Carthagena in South America, aiid the 
celebrated Ochroma-like Hand-tree, the MacpahocktMahmd 
of the Mexicans, (from Macpalli, the flat of the hand^ ArU 
de las manitas of the Spaniards, our Cheirostemon plaUmoidm, 
are splendid representatiYes of the maDow form. In the last 
named, the anthers are connected togedier in such a "">««<*• 
as to resemble a hand or daw rising from the beaiitifii] 
purpHsh-red blossoms. There is in ul the Mecdoan friee 
states only one indiyidual remaining, one single primsefval 
stem of this wonderful genus. It is siqyposed not to be 
indigenous, but to have been planted by a king of Toluoa, 
about five hundred years ago. I found that the spat wheie 
the Arbol de las Hanitas stands is 8825 &et aboFe the 
leyel of the sea. Why is there only one tree of the kind? 
Whence did the kings of Toluca obtain the young tsee 
or the seed? It is equally enigmatical, that Montezuma 
should not have possessed one of these trees in his botanical 
gardens of Huaxitepec, Chapoltepec, and Iztapalapan, whu^ 
were used as late as by Philip the Second's j^ysidaB, 
Hernandez, and of which gardens traces still remain; and it 
appears no less striking that the Hand-tree should not ha?e 
found a place among the drawings of subjects connected 
with natural history, which Nezahual Coyotl, king of Tezcuco, 
caused to be made, half a century before ^e arrival of the 
Spaniards. It is asserted that the Hand-tree grows wild in 
the forests of Guatimala.* We found two MaLvaoesB, Sida 
PhyUanthoa (Cayan.), and Sida Pichmchensisy rising in the 
equatorial region to tiie great height of 13,430, and 15,066 
feet on the mountain of Antisana and at die ycdcano of 
Rucu Pichincha.J The Saxtfraya BoussingauUii rises from 

* Humboldt et Bonpland, Plantes Sqwinoxialea, t. i. p. 82, pL W: 
EsaaxpolU, mr la liouv. Eap. t. L p. 98. > !*• » 

t See our Plantes ^in, t. ii. p. 113, pi. 116. 
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'^HK) to iqmuids of -700 feet h^bee, ten. ike ^declmty ^ 
tObimbcirftzo. 

(18) p. 225^'' Form of the Mimosa.^ 

The delicate «nd tadieiy foliage of lihe Mmi06», Acaoiii, 
"Scdbarsmkitb, and Desmanthns, may be regarded as peooHar^ 
chfOSidteriBtic of tnipical "^r^etation; ahhoagh some repre- 
fieiftati^^Kes df this form may also be fotaad 'wiAitmt the tro^ 
jncs. In the Old Ckmtment of ihe northern hemispbero, 
snd indeed m. Asia, I can instance enly one low sfarnb, 
desdibed hy Morehal Ton Biberstdn as Acaeia Siephardana^ 
%ntt wfaiG^, aocordin^ to Kunth's meire lieceift xonrestiga^ 
itians, is a specMS of the gemis Prosopta, This social pktft 
«o^0rs the arid plains of i^ pifcmnoe of Sdmran on "fine 
JSnr (Oyirus), near New Scftiamadi, as &(r as tl^ anoieilt 
.j^ffaxes. Obrier "finrnd it also in 1^ neighboorhoed of 
i^agdad. It is ihe Acaoia faUk bipimmiie mentimied bjr 
Btrsbaum, and which estends towards tli^ nordi as &r as 42^ 
iat.* In AMoa Ihe Aeueia guwm^a (WilM.), extends td 
Jfogador, and terefore^ l^r as 82^ notftlh btt. 

In Ihe New Continent, Acacia ffkmduloBa (Michanx), afid 
^. hrachyloha (Willd.), adorn the banks of the Mississip^ 
«nd Tenessee, ^md me Savannahs of l^e flMnois. The 
Schraftkia tmoinotu was ifotmd by Miohsnz to petietrate from 
Tlonda nortirwsrds to Yit^mia (^refore as &r ^ 37° norliL 
lat.}. QledUsfMi triaca/mffios is met wMi, according to Bieo*- 
ton, to the east ef ^die ABeghany monntains, as &r as 8^ 
north lat., and west of iSbt same range •cfV'en to 41° north 1st. 
The extreme ncniihem Imnt of OhHisohia mtmospemm ^ 
two degrees further southward. Sneh are Ihe bonndaries df 
the Mimosa form in the northern hemii^here, while in the 
southern hemisphere, beyond the tropic of Capricorn, simple- 
lea;ved AcacisB are found as to as Van DiemahNs Land; the 
Acacia cavenia described by Claude Qay being even foimd th. 
C^ between 30° and 37^ sonth lat-f CMi has no inie 
Mimosa, but three species of Acacia; amd e^en in the nort& 
cff ChiH the Acacia cavenia grows only to a height of 12 or 
13 feet, whilst in the south, as it approaches the sea-coast, ft 

* See his Tableau des Provinces aitu^ea sur la cdte ocddentdU dela 
Mer Caspienne, erUre leafieuvea Terek et Kour, 1798, pp. 68, 120. 
+ See Molina'a Storia naturcUe del Chili, 1782, p. 174. 
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scaroely rises a foot above the ground. The most sensLtire 
of the Mimosas which we saw in the northern portion of 
South America, are (next to the Mimosa pndica,) Jf. dor- 
miensy M, somniatu, and M. somniculosa. The irritability of 
the Afirican sensitive plant was already noticed by Theo- 
l^irastus (iy. 3), and by Pliny ^xiii. 10); but I find the first 
ascription of the South American sensitive plants (Dormi- 
deras) in Herrera (Decad. ii. lib. iii. cap. 4). The plant first 
attracted the attention of the Spaniards, in 1518, in the 
Savannahs on the isthmus roimd Nombre de Dios ('* parece 
como cosa sensible''), and it was pretended that the leaves 
(''de echura de una pluma de pajaros,") only contracted 
tt^ther when they were touched with the finger, and not 
when brought in contact with a piece of wood. In the 
small swamps which surroimd the town of Mompox on the 
Magdalena Kiver, we discovered a very beautiful aquatic 
Mimosa (Desmanihiu ktcustris), a representation of which 
is given in our ''Plantes equinoxiales*' (t. i. p. 55, pi. 16). 
In the chain of the Andes of Caxamarca we foimd two Alpine 
Mimosas (Mimosa montana and Acacia revoluta) growing at 
elevations of firom 9000 to nearly 9600 feet above the level 
of the sea. "*' 

As yet no true Mimosa, (in the meaning of the word as 
established by Willdenow,) nor even any Inga, has been found 
in the temperate zone. Amongst all the Acacias the Oriental 
Acctcia Julibrissin^ which Forskal has confounded with Mimosa 
arborea, endures the greatest degree of cold. In the Botanical 
Garden of Padua there is a high stem of considerable thick- 
ness growing in the open air, sdthough the mean temperature 
of Padua is below 56° Fahrenheit. 

(19) p. 225.—" Heaths:* 

We do not, in these physiognomical considerations, by any 
means comprehend, imder the name of Heaths, the whole 
natural &mily of the Ericacese, which, on accoimt of the 
similarity and analogy in the flowering parts of the plant, 
include Hhododendrmn, £efaria, GaultWia, and Escallonia; 
we limit ourselves to the very accordant and characteristio 
form of the species of Erica, including Csilluna (Erica vuU 
garis^ L.). 

"Whilst in Europe Erica camea, E. tetralix, E. cinerea, 
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and Callona vulgaris, cover large tracts of cojntry, extending 
firom the plains of Germany, and from France and England, to 
the extremity of Norway ; Southern AMca presents the most 
varied assortment of species. One single species. Erica um- 
bellata, which is indigenous in the southern hemisphere, at 
the Cape of Oood Hope, is again found in Northern AMca, 
Spain, and Portugal. Erica vagans and E. arhorea also 
belong to the opposite coasts of the Mediterranean. The 
former is met with in Northern Africa, in the neighbour- 
hood of Marseilles, in Sicily and Dalmatia, and even in Eng- 
land; the second in Spain, Istria, Italy, and the Canaries."* 
The common heath, CaUuna vulgaris (Salisbury), which is 
a social plant, covers ku^e tracts from the mouth of the 
Scheldt to the western declivity of the Ural. Beyond the 
Ural both Oaks and Heaths disappear. Both are wanting 
in the whole of Northern Asia, and in all Siberia, as 
fer as the Pacific. Gmelinf and Pallas J have expressed 
their astonishment at this disappearance of CaUuna viilgaris ; 
which, on the eastern declivity of the Ural chain is even 
more decided and more sudden than one might be led to 
conclude, from the words of the last-named great naturalist. 
Pallas merely says, ''ultra Uralense jugum sensim deficit, 
vix in Isetensibus campis rarissime apparet, et ulterior! 
Sibirise plane deest." Chamisso, Adolph Erman, and Heinrich 
£ittlitz collected Andromedas but no Calluna in Kamtschatka 
and on the north-west coast of America. The accurate 
knowledge which we at present possess of the mean tem- 
perature of different portions of Northern Asia, as well as 
of the distribution of annual heat throughout the different 
seasons, in no way explains the non-advance of the Heath to 
the east of the Ural. Dr. Joseph Hooker has treated with 
much ingenuity, in a note to his " Flora Antarctica," of 
the two contrasting phenomena of the distribution of plants, 
*' uniformity of sui&ce accompanied by a similarity of vege- 
tation ", and again, '' instances of a sudden change in the 
yegetation, imaccompanied with any diversity of geological 

* Klotsch, Ueber die geogrcmhische Verbreiiung der Eriect-Arten 
tnit hleibender Blumenhrone. Manuacr, 
f Flora Sihirica, t. iv., p. 129. 
X Flora Bowica, t. i., pars 2, p. 68. 
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and otiber feature."** Is there an Erioft in CentraL Aaa^ 
That which SaundeiV) in Turned '* Tra^eK to Thibet,'** has 
described in the highlands of Nepaul, beddes other EiDrope^iL 
{dants (Vaccinium Myrtillas^ and Y. oxycoecu»), as Ericsft 
Ttdgaris, is, according to the opinion communieated to me by 
Bobert Brown, probably the Andromeda fiistigiata of Wal&clL 
Hie absence of Calluna yulgaris aaid of all species of f^risa, 
throughout tbe whole of the continental part of America. i» aiL 
equally striking &ct, since Calltma is met wi^ in the Azores 
and in Iceland. It hafr not hidi^rto been found in Gzeenlaad, 
but it was discovered some years^ ago in Newfonmllnnd, 
The natural &mily of tbe Ericaeeee is also almost entirdy 
wanting in Austndia, where its place is supplied b^ the 
Epacri&aB. Linnseus described only 102 species of tiie genus 
l&ca, but, according to E[lotzsch*& observatums, this- genus 
comprises 440 true E^)ecies, after the varieties^ haye bea& 
carefhEy excluded. 

(20) p. 226— "I%tf Cactus form:' 

When the natural ^unily of the Opimtiaeees is separabed 
firom the Grossulariacess (species Bihes)^ and is confined wxthia 
tbe limits indicated by Kundi,:{: we may regard the "^ole as 
exclusively American. Z am not igooran^ tiiat iSoxburgfr, 
in the Flora incUca (inedita), menttons two species of Cactus 
which he regards as peculiartotiiesou^-eastof Asia, Tiz.^Caetus 
indicus, and C. chinensisv Both sure widdy dif^ised, originally 
wild or having become so,, and differ^it from Cactus opuntia 
and C. Cocciuellifer ; but it is remarkable that tins Indian plai^ 
shoidd have no ancient Sanscrit imme. The so-called Chinese 
Cactus has been introduced by cultivaition into the island &i BL 
Helena. Modem mvestigatum?, prosecuted at a period when 
a more general interest has been awakened in rekdon to the 
original distribution of plants, will unquestionably remove tiie 
doubts that have frequently been ad?aneed against liie exist- 
ence of Asiatic OpuntiaeeeB. We see, in a inmilar manner, 
certain vital forms appear separately in- the animal wodbd; 

* Bottmff ofthe JlntareeSf Voffosfe tf^ Mr^ua and Terror, ISH, 
p. 210. 
f Philos. Transact., vol. Ixxix. p. 9S. 
t Handbuch der Botanik, s. MS-. 
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How long did ike Tapir continiie to be regsrded &8 a duume* 
tmstie &am. cf the New Continent! And yet the American 
Ta|»x is, as it were, r^)eated in that of Malacca {Tapirm 
imdieus^ Cay.). 

Although the CactiBS form bekmgs, prc^rly speaking, to 

the tro{»^ regions, there are some species in the New Con- 

i^ateaai^ that are indigenous to the temperate zone on the 

Missouri and in Louisiana; as, for instance. Cactus missuri- 

oasis and C. yiyipara. Back, in his nortiiem expedition, saw 

with astonishmwit, the banks of the Kainy Lake in lat. 48° 4<y 

(long. 92° 63') entirely coTcred with C. Opuntia. South of 

tiie equator the Cactus does not advance further than Rio 

itata (lat. 36°) and Bio Biolno (kt. 37^°) Li the part of the 

chain of the Andes lying within the tn^ncs, I have found 

fi^peeies of Cactus {C. sepium, C, ehiorocarpusj C, bonplandit) 

on elevated plains from 9000 to upwards of 10,600 feet above 

the level of the sea; but in Chili, in the temperate zone, a far 

aaose strouf^y marked Alpine character is exhibited by 

Qpuatia OmUL», whose upper and lower limits have been 

accurately determined through barometric measurements by 

tiie learned botanist, Claude Gay. The yellow-flowering 

Opuntia Ovalki, which has a creeping stem, does not descend 

below 6746 feet, advaneing as high as the line of perpetual 

an&w; and even above it, ^erev^ a few masses of rock 

rc9Baain uncovered. These little plants hove been gathered 

at spots lying at an elevation o£ 13,663 fleet above the level 

of the sea.* Some species of Echinocactus are also true 

alpine plants in ChiH. A counterpart to the much admired 

fine-hanred Cactus senilis is presented by the thick-wooled 

Careas lanatus^ ealled by the natives Fiscoly which has a fine 

red fruit. We fbuEitd it near Gnancabamba, in Peru, on our 

jovney to the Amazon river. The dimensions of the Caotace» 

(a group on which the Piinee of Salm-Dyck was tiie first 

to throw coiMsi&rable light) present the most striking con- 

tnwts. Echinocactus Wisiiseni, which has a circumference 

of seven feet and a half, with a height of four feet and a 

quarter, is only third in fflze, being surpassed by E. ingens, 

(Zuec.) and K platyceras, (Lem. )t The Edunocactus Staineni 

ftt^ifc"^ a diam^er of frnn two feet to two and a-half ; R. 



* Claudio Gay, Flora CfhUensis, 1848, p. Sa. 

t Wislizenufl, Tour to Northern Mexico, 1848, p. 97. 
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visnago, belonging to Mexico, has a diameter of upwards of 
tliree feet, wim a height of more than four feet, and wei^is 
as much as firom 700 to 3000 lbs. ; while the Cactus nanus, 
which we collected near Sondorillo, in the province of Jaeii« 
is so small and so loosely rooted in the sand, that it gets 
between the toes of dogs. The Melocactuses, which are foil of 
juice even in the driest season, as the Ravenala of Madagascar 
•(wood-leaf in the language of the country from rave, raven^ a 
leaf, and ala, the Javanese halas, a wood), are vegetable 
isprings, which the wild horses and mules open by stamping 
with their hoofis — a process in which they frequently injure 
themselves.* Cactus Opuntia has spread during flie last 
quarter of a century in a remarkable manner through Northern 
Africa, Syria, Greece, and the whole of Southern Europe; 
j>enetrating from the coasts of Africa far into the interior, 
where it associates with the native plants. 

After being accustomed to see Cactuses only in our hot- 
Siouses, we were astonished at the density of the woody fibres 
in old cactus stems. The Indians are aware that cactus wood 
ts indestructible, and admirably adapted for oars and the 
thresholds of doors. There is hardly any physiognomical 
character of exotic vegetation that produces a more singular 
and ine£^eable impression on the mind of the traveller, than 
an arid plain densely covered with columnar or candelabra- 
like stems of cactuses, similar to those near Cumana, New 
Barcelona, Coro, and in the province of Jaen de Bracamoros. 

(21) p. 226—" Orchidem:' 

The almost animal-like form occasionally observed in blos- 
soms of the Orchideae is most strongly marked in Anguloa 
grandifiora, celebrated in South America as the Torito; in the 
Mosquito (our Restrepia antennifera) ; in the Flor del Espiritu 
Santo (likewise an Anguloa, according to Floree Peruviana 
Prodrom. p. 118, tab. 26); in the ant-like flower of Chilo- 
glottis comuta;t in the Mexican Bletia speciosa; and in the 
whole host of our remarkable European species of Ophrys : 0. 
muscifera, 0, apifera, 0. aranifera^ 0. arachnites, Sfc, The taste 
for these splendidly flowering plants has so much increased, 
that the number of species cultivated by Messrs. Loddige, 

* See p. 15. 

t Hooker, Flora antarctica, p. 69. 
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niiicli, in 1813, was only 115, was upwards of 1650 in 1843, 
and in 1848, the number was estimated at no fewer than 2360. 
What a treasure of sumptuously flowering and unknown 
OrchidesB may be inclosed in the interior of Africa wherever 
there is an abundant supply of water ! Lin(%y, in his beau- 
ti^ work. On the Genera and /Species of Orchideous Plants^ 
1840, counted exactly 1980 species; whilst Klotzsch at the 
close of the year 1848 counted 3545. 

Whilst the temperate and cold zone possess only terres- 
trial OrchidesB, growing close to the ground, both forms, the 
terrestrial, as well as the parasitical, growing on the trunks of 
trees, are indigenous in the beautiful regions of the tropics. To 
the former class belong the tropical genera Neottia, Cranichis, 
and most Habenarias. But we have found both these forms 
as alpine plants on the declivity of the Andes of New Granada 
and Quito, viz., the parasitical (Epidendrece) Masdevallia imi- 
flora (at an elevation of 10,231 feet), Cyrtochilum fiexiipsum 
(at 10,103 feet), and Dendrobium aggregatimi (at 9485 feet); 
and the terrestrial forms of Altensteinia paleacea, near Lloa 
Cbiquito, at the foot of the volcano of Pichincha. Claude 
Gay is of opinion that the OrchidesB supposed to have been 
found growing on trees in the Island of Juan Fernandez and 
even at Chiloe, were probably only parasitical Pourretice, 
vrhich advance as far south at least as 40°. In New Zealand, the 
tropical form of Orchideee, hanging from trees, is still to be 
seen as far south as 45°. But the OrchidesB of Auckland 
and Campbell Islands (Chiloglottis, Thelymitra, and Acian- 
thus), grow on level ground in moss. In the animal world 
there is at least one tropical form that penetrates further 
south. The Island of Macquarie (lat. 54° 39') has an indige- 
nous parrot, which lives therefore in a region nearer to 9ie 
south pole than Dantzig is to the north pole.* 

(22) p. 226 — " Form of the Casuarince:* 

Acacias, in which the place of the leaves is supplied by 

eyUodia, MyrtacesB (Eucalyptus, Metrosideros, Melaleuca, 
ptospermum), and Casuarinee, constitute the sole charac- 
teristics of the vegetable world of Australia (New Holland) 
and Tasmania (Van Diemen's Land). Casuarinse with their 

* Compare the section Orchidece in my work, De dieirib, geogr^ 
Plant,, pp. 241—247. 
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leafless, tiim, t&read-Iike, aitioiilated brancbes, and 
joints furnished with membranotis, toothed spathes, have been 
compared by travellers,* according' to differ^ices of species, 
either with arborescent Equisetacees (Horsetails) orwit^ our 
Scotdi firs. I haye been mudi struck with 1^ sii^ular ap- 
pearance of leaflessness presented by the raiall thickets of 
Uolletia and Ephedra in South America, near the coast of P»u. 
Casuarina quadrivalvis penetrates, accor£ng to LabillardL^rey 
as &r south as 43^ in Tasmania. The mournful form, of the 
Casuarina is not unknown in t&e East Indies and eyen. cm the 
eastern coast of Africa. 

(23) p. 227—'' AcieuUtr40(W9d treesJ' 
The £unily of the Comfens (indwiing ^e g^iera of Dam- 
mara, Ephec&a, and Gnetum of Java and New Guinea, which 
are essentially allied to it, though distinctly separated by the 
form «f the leaf and the whole confOTmation), pkys so import- 
ant a part in coosequenee of the number of indiTidiials in 
each species, and by its geographical diflbsLon, whib it eoveis 
m the nortii^m temperate zone, as a social plant, suck exten- 
sive districts, that we are almost compelled to wonder at tke 
inconsideral^e nimiber of the species. We are not. acquainted 
with so many Conifers^ by three-fourths as there are Paln» 
already described, nay, the Coniferae aire numerically less 
timn the AroideflB. Zujecaxini, in his ^ Contribotiozis to 
the Morphology of tiie Coniferse,"! oimnerates 216 species, 
of ^dii(^ 165 belong to the Northern and 51 ta the 
Southern hemisphere. These proportional numbers msst 
BOW, in ccmsequence of my researches, be differently ex- 
pressed, since, with ihe specks of Pinus, Cu|»res6us, Ephedrt^ 
and PodocarpifiB, which Bonpland and I djscorered in tte 
tropical part of P^ru, Quito, New Granada, and Mexxeo, the 
nimiber of the cone-bearing trees flourishing between the 
tropics amounts to 42. The excellent and latest work of 
EndHclier:( contains 312 species of Coiii£Hr» now Hyii^y and 
178 oi a primeyal mundane period which are now buried m 
the coal formsii^n, in Tariegated sandstonCy in keoper, and in 

* See Darwm, Journal of Be^^OKi^iea, p. 449; 

f See Ma Ahhandl der Wm, Ou Mun<^m, bd. m. I887-184SL 
a 75% ^ 

t Synopsis Coniferwrum, 1847. 
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^haasBL Hmestone. The yegetstioft oi the eocene world presents 
especially to ns forms which, by their coeval relatumship with 
fierezal fiuniHesi of the pxescBt wodd,. remind -as tiiat with it 
man^r interyening members have disfl^^ared. The Conifer®, 
so freqnent in ^be primeval world, accompany, in particular, 
the ligneous remains of Pahns and Cycadeee; but in the most 
recent beds ai Hgnite or brown coal we again find Coniferse-y 
o«ir Pines and Firs, associated with Cupuliferse (or Mastworts), 
Maples and Poplars^^ 

If the sur&iee of the earth did not rise to great altitudes 

within, the tropics, the strOdaagly characteristic form of aeieu- 

lar-leaved trees would have remained whoUy imknown to the 

inlBabitants of that zeme. I took great pains, in common 

with Bonpland, to trace oat, in the Mexican Highlands, the 

Imoer and upper boundary line of the ConifersB and Oaks. 

The heights, at which both begin to grow (los Finales y 

Enciiiales, Fineta et Querceta)^ are hailed with joy by those 

who come &om the sea coast, because they announce a eH- 

js^tke not yet invaded, as &r as experience iuis hitherto ^own^ 

by that mortal dis^ise called the Idack vomit (vomito prieto, 

a form of the yeBow fever). For the oaks, especially the 

Qiuereus Xalapensis (cme oi ^ twenty-two Mexican species of 

oak which we first described), the lower line of vegetation, 

oo the way from Vera Cruz to the capital of Mexico, somewhat 

below the Yenta del Encero, is 3048 feet above the sea. At 

the western ^pe c^ the plateau, between the Soul^ Sea and 

Miexico, the inferior Hne for oaks is something lower ; it begioa 

near a hut named Yenta de la Moxonera, between Aeajmlco 

and Chilpanzingo, at the absolute height of 2481 leet. I 

found a similar difference in the lower boundary line o^ the 

piiiie-£)re8t. This boundary, towards the South Sea, in the 

Alito ^ los Caxones, noar& of Quaxxnquilapa, is fScHr the Finns 

Mfluteznnttfr (Lamb.), which we at first had considered to be 

the PinuB oeeidentalis (Swaortz), at the height of 40^ Jeet; 

bud towards Yera Cruz, at the Cutsta d^ Soldado, it risesi to 

597^ feet. Both these kiiads of tree, therefore, the oaks wad 

fivs as specified above,, descended lown: towards the Facifie 

than towards the Caribbean Gulf. During m^ ascent of the 

Cofiredi Fesote, I found tiu supericnr boundary hae of the oaks 

to te 10,35^ foet;^ that o£ the Fixni^ MimteznuiOB %%99S IM 

(about 2000 feet higher than the »uBBiit of Mount ^tna) 

• See Comnaa, vol. L pp. 28fl-M» (Bohi^$.^e^ti^^.^^ 
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and here, in February, considerable masses of snow had 
akeady fallen. 

The greater the heights at which the Mexican cone-bearing 
trees begin to show themselves, the more singular is it, in tibe 
island of Cuba (where, at the border of the tropical zone the 
air, it is true, is cooled down during northerly winds to 46*^.6 
Fahr.), to see another kind of fir {P, Occidentalism Swartz), in 
the plain itseL^ or on the gentle hills of the Isle of Pines, 
growiiig among palms and mahogany trees {Sunetema). Co- 
lumbus even makes mention of a fir-wood {Pintd) in. the 
journal of his first voyage (Diario del 25 de Nov., 1492), at 
Caya de Moya, north-east of Cuba. At Haiti, too (St. Domin- 
go), the Pinus occidentalis near Cape Samana descends £x)m 
5ie mountains down to the very beach. The stems of these 
firs, wafted by the gulf-stream to the two Azores, Graciosa 
and Fayal, were among the principal signs that proclaimed 
to the great discoverer the existence of unknown lands in Hie 
West.* Is it positively ascertained that the Pinus occiden- 
talis is entirely absent from Jamaica, notwithstanding its lo^ 
mountains? We may be permitted to inquire also, what 
land of Pinus grows on the eastern coast of Guatimala, since 
the P. tenuifolia (Benth.) is assuredly found only on the 
moimtains near Chinanta. 

On taking a general view of the species of plants which 
form the upper tree-boundaiy in the northern hemisphere 
firom the fiigid zone to the equator; I find, for Lapland, accord- 
ing to Wahlenberg, in the Sulitelma Mountains (lat. 68°), not 
acicular-leaved trees but birches (Betula alba), far above the 
upper limit of the Pinus sylvestris ; and for the temperate zone 
I find in the Alps (lat. 45° 45') Pinus picea (Du Roi), advanced 
beyond the birches. In the Pjrrenees (lat. 42° 30'), we find 
Pinus imcinata (Ram.) and P. sylvestris, var. rubra; within 
the tropics in Mexico (lat. 19** — 20°), Pinus MontezumsB ex- 
tends far beyond Alnus toluccensis, Quercus spicata, and Q. 
crassipes ; and in the snow-crowned mountains of Quito, be- 
neath the equator, Escallonia myrtilloides, Aralia avicennifolia, 
and Drymis Winteri attain the highest limits. This last spe- 
cies of tree, identical with the Drymis granatensis (Mut.), 
and the Wintera aromatica of Murray, presents, as Dr. Joseph 
Hooker has shown,t the most singular instance of the nnin* 

* See my Examen crit., t. ii. pp. 246-259. 
f Flora Antarctica, p. 229, 
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terrupted dissemination of the same species of tree from the 
southernmost part of Tierra del Fuego and Hermit Island, 
•wliere it was discovered as early as 1577 by Drake's expedition, 
-up to the northern Highlands of Mexico, over a meridian ex- 
tent of 86® of latitude or 5160 miles. Where the acicular or 
needle-leayed trees, as in the Swiss Alps and the Pyrenees, and 
not the birch as in the extreme north, form the bomidary of 
arborescent vegetation on the loftiest momitains, which they 
picturesquely encircle, they are immediately followed in their 
ascent towards the snow-crowned summits, in Europe and 
"Western Asia by the Alpine roses, Rhododendra, and at the 
SiUa de Caracas, and the Peruvian Paramo de Saraguru, by 
the purplish-red blossoms of the graceful Be&rise. In Lapland 
the Rhododendron laponicum immediately follows the Coni- 
ferous trees ; in the Swiss Alps, the Rhododendron ferrugi- 
neiun and R. hirsutum, and in the Pyrenees the R. ferrugineum 
alone ; and in the Caucasus the R. caucasicum. But R. cau- 
casicum has also been found isolated by De CandoUe in the Jura 
moimtains (in the Creux de Vent), 5968 feet lower down, at 
the inconsiderable height of from 3303 to 3730 feet. Kwe 
would trace out the last zone of vegetation near the snow . 
line we must name, according to our personal observation, in 
tropical Mexico, Cnicus nivalis and Chelone gentianoides ; 
in the cold mountainous tracts of New Granada, the woolly 
Espeletia grandiflora, E. cor3nnbosa, and E. argentea; in the 
Andes chson of Quito, Culcitiimi rufescens, C. ledifolium, and 
C. nivale; — ^yellow-blossomed Compositse, which replace the 
somewhat more northerly lanose herbs of New Granada, and the 
EpeletisB, with which they have so much physiognomical re- 
semblance. This substitution or repetition of similar and 
almost identical forms in regions that are separated from each 
other by seas or wide intervening tracts, is a wonderfrd law of 
nature. It prevails even in the rarest forms of the floras. In 
Robert Brown's family of the Rafflesiae, separated from the 
CytinesB, the two HychiorsB in Southern Africa (H. Africana 
and H. Triceps), described by Thunberg and Drege, have, in 
South America, their counterpart in the H. Americana of 
Hooker. 

Far above the regions of Alpine herbs, of the grasses and 
the Hchens, nay, beyond the boundary of perpetual snow, there 
occasionally appears a phanerogamic plant, growing sporad- 
ksiJljy and as it were isolated, to the astonishment of bo- 
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tanists ; and iMs ooours bodi within the twfiaB a&d la 4fe 
temperate Eone, on fragmaits of look w^h nMnain hte 
from snow and are probably wanned byopeniag m ro fl . I hare 
already mentioned the Saxifraga Boussmgaultl, wMob ts £»imd 
at a height of 15,773 feet on ihd OiimboraBo; in tke dms 
Alps l^e Silene aoaoHs, a doTewort or caryopfayUea, lias Imoi 
seen at a height of 11,382 feet llie fenner ^e^^ates at 640, 
the latter at 2621 feet above Ite respectm local liimLte of 
snow, heights which were deteimiiied wfaon botk the fihiafe 
were disooyered. 

In omr Eaicpeui Ooidfercnn wioods the BeHi Pine (or Nor- 
way ^mee), and the WMte (or Silver) Pfaie ohow greBt 
and remarlad>le vaiiatioiis as legards Imt geGgraphical ds- 
persion on the slopes of mountains. Wlnlot m ihe Swin 
Alps tiie Bed Pine {Pimte jpioem, Dm. Boi, folids c&mpreBso- 
ietragoms; unfortunately nnned bv LmnBos aad by SMOt 
botanists of our tone the Pimu mesJ}, forms tibe limit of 
tree vegetation at tiie mean beight of 5683 feet, and oi^ 
here and there does Hie lowly alder {Ainus viridisj ]>ee., 
Betfda viridis, YilL), advance mgher towards "the «now-liDut ; 
the White Pine {Pmus abies, Dn Eoi, JPinus pioetty Jian^ fcdmR 
planis, pectinato^diotichis, ematginotis), has its bttit, aeoord- 
ing to Wafafenbei^, about 1000 feet lower. Hie Bed Piae 
d(^ not grow at a& in Southern Europe, in Spain, die Apen- 
nines, and Qveeee ; and, as Ramond remarics, it is only seen 
on the slope oi the nortbem Pyrenees at great heig^, and is 
entirely wanting in the Caucasus. Ibe Bed Pine extends 
fortber to the north in Scandinavia than the White, wkioh 
bttt^ tree a|^)ears in Qreeoe (on the Parnassus, the Tay^getas, 
and the tEta), as a variety wi^ ki^ aeionlar leaves, fMs 
mpice integri&y ifrevker muoronatis, ^tiie Abies Apolimfl of tbe 
acute obwrvear link.* 

On the Himalaya the acieulax^Ieaved f(»m of li^ees is d»- 
tingui^ed by Ibe mighty thickness and height of Ibe stem as 
well as by the length of the leaf. Ibe chi^ ornament tiiihiB 
mountain range is &e Cedar Deodwara (Pinm deodara, Roib.^ 
which word is, in Sanscrit, d^wa-dlira, i,e, timber for ti^ 
gods, its stem being nearly from 13 to 14 feet in diam^er. 
It asc^Mls in Nepaul to more Iban 11,700 feet above the 
level of Ibe sea. More than 2000 years ago the Deodwam 

/cf^^m'^*'^^ ^ ^' ^^*^' ^ ^^^' ^^ ^dhchef 6 Synapsis Omi- 
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cedar near the Fiver B^ut, lint is, ihd Ufdaspes^ fandshal 
t'he tbnber lor the fieet of Neardms. In the vdley of Dnda*- 
^Boom., north of lihe copper tmods of Dinmpoor in Nepaul, Dc 
Hoffio^ster, «o «n:ty lost to scknoe, fbund ia a foest te 
Pinus longilbHa (Royle), ot the Tisdidn Fir, mixed ^nth tiie 
lofby steins of a pfilm — Qiamffirops martiaiia (WaUieh).* 
Six^ an inter9p^:Bi(Hi of the pmOUt mSipahrmta mA aiready, 
in ^SoQ new continent, -excelled the astonidiment of lae 
eompanioxis of Columbus, as a friend] and conteanporaiy of 
tbe admiral's, Petns Martyr Anghiera, r^iates.f I mysdf 
saw, for tibe first time, this blending of pines with palms on 
tte road frcMn Acapuloo to Chilpanmigo. The Haxmlaya, tike 
the Mexican highknds, besides its genra» of pine and eedar, 
possesses also forms of the Cypress {Vuprestms $ortdosa^ Don.)^ 
of Hie Yew {^Tawus WtMkkicma^ Zuccar.); of t^e Podooarpus 
(^Podocarpus nereifblia, Bnywn) ; and ihe Jnniper {Juniperus 
aquamakiy Don., and /. ewodm, Bieber^. ; the latt^ specieB 
ocenrring also at Schipke in Thibet, in Asia Minor, Syria, 
and tlie Cfreoian Islanils; on the other hand, Thuja, Tbsl- 
odium, Larix, and Araticaria, are forms c^ ikB New Continent, 
whidi are wanting in 1^ Himidaya. 

Besides the twwity species <tf pine wiA which we are 
acquainted in Mexico, me United States of N<»ili America, 
m Uieir present extension to tiie Pacific, present forty-five 
described species, whilst all Europe oan (H^y enumerate fifte^L 
The same difference between abundance and paucilr of forms is 
dwwn in ihe oaks, in fevour of the New Continent^ quarts of 
the world the most ccmnected and most elongated in a meri- 
dional direction) . It has, however, been veiy recently demcm- 
strated by the extremdy accurate researches of Siebold and 
Zuccarini to be an errcmeous assertion, that many European 
roecies of pine, in consequence €i their wide distribution 
mroughout Nortiiem Afida, passed over to the Japanese islands, 
and there mingled with a genuine Mexican i^ecies, the W^- 
mouth pine (^Pinus strobus, L.), as Thunberg asserts. What 
Thunb^ considered to be European species of pine, are s^ 
des entirely different. Thnnberg's Red Pine {Firms a^, 
Linn.) is P. polifa, Sieb., and often planted near Buddhist 
temples; his nortiiem common fir {jPinus sylvegtris) is P. 

* See Hoffisieister's Brief e <m8 Indien wdhrend der JSkxpeddtion 4m 
Prinaen WaJdemar von Freuseen^ 1&47, & 351. 
+ Dec. iiL lib. x. p. 68. ^ , 
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Massoniana, Lamb.; his P. cembra, the German and Siberian 
stone pine-tree, is P. parviflora, Sieb. ; his common larch (P. 
hriz) is the P. leptolepis, Sieb.; his Taxus baccata, the fruit of 
whidi the Japanese courtiers eat as a precautionary measure 
when attending long ceremonies,^ forms a special genus and is 
Gephalotaxus drupacea, Sieb. The Japanese islands, despite 
the proximity of the Asiatic Continent, have a yery diffa^nt 
character of yegetation. Thunberg's Japanese Weymouth 
pine, which would present an important phenomenon, is 
moreover a naturalized tree, that differs entirely from the 
indigenous pines of the New World. It is Pinus korajensis, 
Sieb., which has migrated from the peninsula of Corea and 
Kamtschatka to Nipon. 

Of the 114 species now known of the genus Pinus, there is 
not one in the whole southern hemisphere, for the Pinus 
Merkusii, described by Junghuhn and De Yriese, still belongs 
to that part of the island of Sumatra which is north of the 
equator, that is, to the district of the Battas. The P. insu- 
laris, Endl., belongs to the Philippines, although at first it 
was introduced into Loudon's Arboretum as P. timoriensis. 
Prom our present increasing knowledge of the geography of 
plants, we know that there are excluded also from the 
southern hemisphere, in addition to the genus Pinus, all 
the races of Cupressus, Salisburia {Ginkgo), Cunninghamia 
{Pintts lanceolata. Lamb.), Thuja, one species of which (7%. 
gigantea, Nutt.) at the Columbia river rises as high as 180 
feet, Jimiperus, and Taxodium (Mirbel's Schubertia), I can 
introduce this last genus here with the greater certainty, 
inasmuch as a Cape plant, Sprengel's Schubertia capensis, is 
no Taxodium, but forms a special genus, Widringtoma, EndL, 
in quite another division of the Coniferae. 

This absence from the southern hemisphere of the true 
Abietinese, of the Juniperinese, Cupressinese, and all the 
Taxodinese, as likewise of the Torreya, of the Salisburia 

* Thunberg, Flora Japonica, p. 275. The allusion is aomeirbat 
amusing; we annex a translation of Thunberg's note:— "This froit 
resembles acorns, and is of an astringent nature. For this reason 
the Japanese interpreters, when constrained to remain in the royal 
presence longer thai usual, chew it, as an antidiuretic. It is brought to 
table at the second course with Acrodrya» and is said to be very 
JJ^olesome, and to relax the bowels although it constricts the mouth. 
JLne expressed oil is in request for the kitchen, especially among tho 
^iunese monks who Uve at Nagasacca."— Ed. 
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adiantifolia, and of the Cephalotaxus among the Taxineae, 
vividly reminds 118 of the enigmatical and still obscure 
conditions which determined tiie original distribution of 
vegetable forms. This distribution can by no means be 
satisfactorily explained either by the similarity or diversity of 
the soil, by thermal relations, or by meteorological conditions. 
I have long since directed attention to the feet, that the 
southern hemisphere possesses, for instance, many plants of 
the natural family of the Rosacese, but not a single species of 
the genus Rosa itself. Claude Gay informs us, fliat the Rosa 
Chilensis, described by Meyen, is a variety that has become 
^vild of the Rosa centifolia, Linn., which has been naturalized 
in Europe for thousands of years. Such wild-growing varieties 
occupy large tracts in Chili near Valdivia and Osomo.* 

In the whole tropical region of the northern hemisphere we 
only found one single indigenous rose, our Rosa Montezumae, 
and this was on the Mexican highland, near Moran, at a 
height of 9336 feet. We may coimt among the strange 
phenomena observed in the distribution of plants, the total 
absence of the Agave fix)m Chili, though it possesses Palms, 
Poxuretias, and many species of Cactus; and although A. 
americana flourishes luxuriantly in Roussillon, at Nice, at Bot- 
zen, and in Istria, where it was probably introduced from the 
New Continent since the sixtejenth century, and where it forms 
one connected line of vegetation from the north of Mexico, 
across the isthmus of Panama, as far as Southern Peru* 
With respect to the Calceolarias, I long believed that, like 
the roses, they were only to be found exclusively on the 
northern side of the equator. In fact, among the twenty-two 
species that we brought with us, not one was gathered to the 
north of Quito and the volcano of Pichincha; but my friend 
Professor Kxmth remarks that Calceolaria perfoliata, which 
Boussingault and Capt. Kail found near Quito, advances also 
as far as New Granada, and that this species, as well as 
C. integrifolia, was sent by Mutis from Santa Fe de Bogota to 
the great LinnsBus. 

The species of Pinus, which are so abimdant in the wholly 

inter-tropical Antilles, as well as in the tropical mountain 

regions of Mexico, do not cross the isthmus of Panama, and 

are wholly wanting in the equally moimtainous parts of tro* 

* Gay, Flora ChUensis, p. 840. 
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pical South America, that lie north of the equator ; they are 
equally unknown on the elevated plains of New Granada, 
Pasto, and Quito. I have advanced in the plains and on t^b 
mountaius from the Bio Sinu, near the isthmus of Panama, as 
&r as 12^ south lat. ; and in this territorial extent, of neaify 
1600 miles in length, the only forms of needle-leaTed trees 
that I saw, were tibe taxoid Podocarpus (P. tasdfolia), 64 &et 
high, in the Andes pass of Quindiu and in the Paxamo de 
Saraguru, in 4^ 26^ north and 3° 40^ south latitude, and aa 
Ephedra (£. americana) near Guallabamha, north of Quito. 

Among the group of liie Coniferee, the following are commoQ 
to the northern and southern hemispheres: Taxus, Gnetum, 
Ephedra, and Podocarpus. Long before I'Heritier, the last 
genus had been very properly distinguished from Pinus by Co- 
kimbus on the 25th of November, 1492. He says, '' Pinales 
en la Serrania de Haiti que no llevan pifias, pero frntos que 
parecen azeytunos del Axarafe de SeviUa."* Species of yew 
extend from the Cape of Good Hope to 61^ north lat. in 
Scandinavia, oonsequently through more than 95 d^rees id 
latitude. Podocarpus and Ephedra are almost as widely 
distributed; and even from among the Cupuliferse, the 
species of the oak genus, usually turned by us a north^n 
form, though they do not cross the equator in South America, 
reappear in the southern hemisphere, at Java, in the Indira 
archipelago. To this latter hemisphere t^i gen^u of the 
cone-bearmg trees exclusivdy appertain, of which we wOl 
here cite only the most important: Arauearia, Dammaxa 
{Agathis, Sal.), Frenela (comprising about 18 Australian 
species), Daciydiimi and Lybocedrus, whose habitat is both 
in New Zealand and the Straits of Magellan. New Zealand 
possesses one species of the genus Dammara (2>. au^raUsy^ 
but no Arauearia. The contnuy, by a singular contrast, is 
the case in New Holland. 

In the form of acicular-leaved trees. Nature presents us 
with the gpreatest length of stem existing in arborescent 
productions. I use the term arborescent, fm:, as we haTe 
already remarked, among the Laminariffi (the oceanic algse) 
Macrocystis pyrifera, between the coast of California and 68^ 
<outh lat., often attains a length of more than 400 feet. If 
^e exclude the six Araucarias of Brazil, ChiU, New Hc^land, 
* See mj i^mmef) <^. t ill, p. 24. 
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Ae Norfolk Islands and New Caledonia, then those Coni- 
fertB are the highest, whose habitat is the temperate zone 
of Ihe North. As we have found among the family of the 
pahns the most gigantic of all, the Ceroxylon andicohi, about 
192 feet h^, in the temperate Alpine climate of the Andes, 
80 in like manner do the loftiest cone-bearing trees belong, 
in the iwrfhem hemisphere, to the temperate north-western 
«oast of America and to the Rocky Mountains (lat. from 
40° to 52*), in the southern hemisphere to New Zealand, 
Tasmania or Van Dieman's Land, to Southern Chili and 
Patagonia, (where the lat. is again from 43° to 50°).- The 
most gigantic forms among the genus Pinus are Sequoia 
(Endl.), Araucaria, and Dacrydium. I only name those 
species whose height not merely reaches but often exceeds 
5K)0 feet. That the reader may have a standard of com- 
parison, he is reminded Ihat in Europe the loftiest Eed and 
White Pines, especially the latter, reach a height of from 
160 to 170 feet; for mstance, in Silesia, Ihe pine in the 
Lampersdorf forest, near Frankenstein, long famous for its 
altitude, is only 168 feet high, although 17 feet in girth.* 

We give Ihe following examples : — 

Pinus Grandis (Dougl.), in New California, attains a height 
of 205^—224 feet. 

Pinus Fr^montiana (Endl.), also there, and probably of the 
tKune height.f 

Dacrydium Cupressinum (Solander), in New Zealand, above 
213 feet. 

PiQus Lambertiana (Dougl.), in North-western America, 
223—234 feet. 

Araucaria Excelsa (R. Brown), the Cupressus columnaris of 
Porster, in Norfolk Island and -tfie surrounding rocks, 182— 
223 feet. Tlie six Araucarise hitherto known flail into two 
groups, according to Endlicher: 

a. The American (Brazil and Chili), A. brasiliensis [Rich.], 
between 15** and 25® south lat, and A. imbricata [Pavon], 
between 35** and 50^ south lat.; the latter 284—260 feet; 

^. The Australian (A. BidwilK [Hook.] and A. Cunning- 
haini [Ait] on the eastern side of New HoUaad, A. excelsa 

♦ See Batzebaig, JV>r««m»flfi, 1844, s. 287. 
t Torrey sad Fremont, Seport of the Esi^hrinff SxpediHon to ^ 
Itocky Mountains in 1844, p. 319. 
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ci Norfolk Island, and A. Cookii [R. Brown] of New Cale- 
donia). Corda, Presl, Goppert, and Endlicher have already 
found five fossil AraucarisB in lias, in chalk, and in lignite.* 

Finns Douglasii (Sab.) in the valleys of the Rocky Moun- 
tains and at the Columbia River (north lat. 43** — 52*»). That 
meritorious Scotch botanist, whose name this tree bean, 
suffered a dreadful death in 1833, when he came from New 
California to collect plants on the Sandwich Islands. He 
inadyertenily fell into a pit, into which one of the wild bulls 
of that country, always viciousljr disposed, had previoiisly 
Mien. This traveller has described from acciurate measure- 
ments a stem of P. Douglasii, which at three feet from the 
groimd was 57^ feet round, and 245 feet high.f 

Pinus Trigona (Rafinesque), on the western slope of the 
Rocky Mountains. J This ''gigantic fir" was measured with 
great care ; the girth of the stem at 6^ feet above the ground 
was often from 38 to 45 feet. One stem was 300 feet high^ 
and without branches for the first 192 feet. . 

Pinus Strobus (in the eastern part of the United States of 
North America, especially on this side of the Mississippi, but 
also again in the Rocky Moimtains, from the source of the 
Columbia to Mount Hood, from 43° to 54" north lat.), in 
Europe called the Wejmiouth Pine, and in North America 
the White Pine, commonly no more than 160 to 190 feet 
high, but several have been seen in New Hampshire of 250 
and 266 feet.§ 

Sequoia Gigantea (Endl. ; the Condylocarpus, SaL), of New 
California, like the Pinus trigona, about 300 feet high. 

The nature of the soil and the conditions of heat and 
moisture, on which the nourishment of plants simultaneously 
depends, promote, it must be admitted, the development 
and the increase of the number of the individuals in a 
species; but the gigantic height attained by the stems of a 
few among the many nearly allied species of the same 

* Endlicher, Cimifera^/ossUea, p. 801. 

f See Journal of the Royal Institution, 1826, p. 825. 

t See description in Lewis and Clarke's Travda to the Source qfike 
Missouri River and a^oss the American Continent to tiie Pacific 
Ocean (1804-6), 1814, p. 456. 

§ Dwight, Travels, vol. i. p. 86, and Emerson, Report on the Trt^ 
^nd Shrubs growing naiuraUy in the Forests of Massachusetts, 1846, 
p, 60~66« 
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genus is not dependent on soil and climate but on a 

specific organization, on internal natural disposition, common 

alike to the vegetable and to the animal world. With the 

Araucaria imbricata of Chili, the Pinus Douglasii of the 

Columbia River, and the Sequoia gigantea of New Califomia 

(245 — 300 feet) contrasts most strongly — not the Willow 

{Salix arctica) stunted by cold or mountain height, and 

only two inches high, — ^but a little phanerogamic plant in 

the beautiful climate of the southern tropical region, in the 

Brazilian province of Goyaz. The moss-like Tristicha hyp- 

noides, of the Monocotyledonous family of the Podostemese, 

hardly attains the height of three lines. " While crossing 

the Kio Clairo in the province of Goyaz," says an excellent 

observer, " I perceived on a stone a plant, the stalk of which 

was not more than three lines high, and which I considered 

at first to be a moss. It was, however, a phanerogamic 

plant, supplied with sexual organs like our oaks, and those 

gigantic trees which raised their majestic heads aroimd."* 

Besides the height of the stem, the length, breadth, and 
position also of the leaves and fruit, the aspiring or horizontal, 
almost umbellate ramification, the gradation of the colour 
firom firesh or silver-greyish green to dark brown, give a 
peculiar physiognomical character to the Coniferse. The 
acicular leaves of Pinus Lambertiana (Douglas) in North- 
Westem America are five, those of the P. excelsa (Wallich) 
on the southern slope of the Himalaya near Katmandu, seven, 
and those of P. longifolia (Roxb.) on the mountain range of 
Cashmere, more than twelve inches long. Moreover, in one 
and the very same species, these acicular leaves vary in the 
most remarkable manner, from the combined influence of the 
nourishment derived firom soil and air, and of the height above 
the level of the sea. I foimd these variations in the length 
of the leaves of our common wild pine {Pinus sylvestris) so 
great, while travelling in a west and east direction over an 
extent of 80** of longitude (more than 3040 miles) fi:om the 
Scheldt, through Europe and Northern Asia, to Bogoslowsk, 
in the Northern Ural, and Barnaul beyond the Obi, that occa- 
sionally, deceived by the shortness and rigidity of the leaves, 
I have mistaken it for another species of pine, allied to the 
mountain fir, P. rotundaia. Link, (^Pinus uncitiata. Ham.) 
* Auguste de St. HUatre, Morphologie vSgitcUe, 1840, p. 98. 
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These are, as Link correctly ohaexYeSj* transitLonft to Ledfr> 
bour's P. sibirica of the Altai. 

Hie delicate and jpleasing green thon^ deciduous foliage 
of the Ahuahuete {TaaBodiam duUehum, Eich., CStpres^us din 
Hcka, linn.) on the Mexican plateau especialLj flftiig Kt*^ 
nie. In this tropical x^on the tree, swelling out to a pcnrt^ 
balk, and the Aztec name of whidi signifies " water-drum " 
(from atl, water, and huehnetl, drum), flourishes from 57^ 
to 7670 abore the leyd of the sea, whilst it descen£b 
towards the plain in the marshy district (Cypress swamps) 
of Louisiana as £ur as 48° kt In the southern States 
of Nordi America the Taxodinm distichiim (Q/pris chamve)^ 
as well as in ihe lofty {dains of Mexico, attains a height of 
128 feet, with an enormous girth, the diameter being from 
30 to neariy 40 feet, when measured near the ground.f The 
roots, too, present a yery remaricable {Jienomenon, for they 
have woody excrescences, which are sometimes of a conical 
and rounded, scnnetimes of a tabukr shape, and project three 
and even nearly fiye feet above the ground. Trayellers have 
compared these woody excrescences, in i^ts where they are 
numerous and frequent, to the grave-tablets of a Jewish 
churchyard. Auguste de St. Hilaire remarks, with much 
acuteness: '' These excrescences of the bald cypress, which 
resemble boundary-posts, may be regarded as exostoses, and 
Uke these live in the air; adventitious buds would doubtless 
escape from them, if the nature of the tissue of the coniferous 
plants did not oppose itself to the development of those con- 
cealed germs that give birth to these lands of buds.";]: h& 
addition to the above, a remarkably enduring vitality is mani- 
fested in the roots of cone-beanng trees by the phenomenon 
which, under the name of '' Effervescence,'' (aftergrov^th?) has 
attracted, in many ways, the attention of botanical physiologists, 
and which phenomenon, it appears, rarely displays itself in other 
dicotyledcmous plants. The stumps of the felled white Pine» 
left in the ground, form, during a succession of several years, 
new layers of wood, and c(Hitinue to increase in thickness, 
without throwing out shoots, branches, or leaves. The exceli> 
lent observer Goppert believes, that this takes place solely 

* Zinncea, bd. xv. 1841, g. 489. 

t Emereon, JReport on the Forests, pp. 4», 101. 

* Morphologie 96gMale, p. »1. 
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tibroogh nouiislunent derived from tiie roots, which thi 
extremity of the stem receiyes &om a neighbouring living 
tree of the same species. The roots of the living tree he 
eonceives are oi^anically incorporated with those of the 
atump.* Kunth, in his excellent new Lehrlmeh der BotaniJc, 
18 opposed to this explanation of a j^enomenon, which was 
even known, though imperfectly, to Theophrastns.f Accord- 
ing to him, this process is p^ectly analogous to that by 
which metallic plates, nails, carved letters, nay, even stags' 
koms become imbedded within the body of wood. ^^The 
eembium, that is, the thin, walled cellular tissue, conducting 
muco-granular sap, from wliichnew formations alone proceed^ 
oontinues without any relation to the buds (being perfectly 
Independent of them) to deposit new layers of wood on the 
outermost layer."J 

The relation above alluded to, between the absolute height 
of the ground and the geogn^hical as well as isothermal 
ktitude, shows itself often, no doubt, when one compares the 
arborescent vegetatum of the tropical part of the Andes chain 
with the vegetation of the north-west coast of America, or 
tiie banks of the Canadian lakes. The same remark was 
made by Darwin and Claude Gay in the souUiem hemisphere, 
when mey, in their descent from the plateau of Chili, ad- 
vanced towards Eastern Patagonia, and the Archipelago of 
Tierra del Fuego ; here woods of Drymis Winteri, together 
with Fagus antarctica and Fagus Forsteri, cover every thing 
with long uniform rows in a northern and southern durection 
cbwn to the low lands. Trifling deviations from the law of 
eonstant statwn-ratios between mountain height and geographic 
ctd latitude, depending or local causes, not sufficiently investi- 
gated, occur evrai in Europe. I would call to mind \hB limits 
of altitude iov the birch and common fir in a part of the Swiss 
Alps, on the Ghimsel. The fir {Pinus syhestris) fiourishes 
there up to 6330; and the birch (^Betula alba) up to 6906 
ftet; beyond them again there is a belt of stone pines {Pinus 
e$mhra\ whose upper boundary is 7343 feet. The birch, 
in consequence, lies there between two belts of ConifersB. 

« Gappert, Bedbachtungen uber dtu aogenannU UmwaXUn det 
Tannenismcke, 1842, s. 12. 
+ Hist Plant., lib. ill. cap. 7, pp. 69, 60. Schneidw. 
t Th. L B. UZ, 166. 
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According to the excellent observations of Leopold von Bndi, 
and the more recent ones of Martins, who also visited Spits- 
bergen, the limits of the geographical distribution in the hi^ 
Scandinavian north (in Lapland) are as follows: ''The Fir 
extends to 70°; the White Birch {Beitda Ma) to 70° 40'; the 
Dwarf-Birch (B. nana) to 71° at least: Finns cembra is 
entirely wanting in Lapland.*'* 

As the length and the position of the acicnlar leaves 
define the physiognomic character of the conifersB, this is 
still more oe^gnated by the specific difference of the leaf- 
breadth, and the parenchymatous development of the appen- 
dicular organs. Several species of Ephedra may be said to 
be almost leafless; but in Taxus, Araucaria, Dammara, 
(Agathis), and the Salisburia adiantifolia of Smith {Cfingbo 
hiloba, Linn.), the breadth of the leaf gradually increases. I 
have here arranged the genera morphologically. Even the 
names of the species, as first chosen by botanists, indicate 
such an arrangement. Dammara orientalis of Borneo and 
Java, often 11 feet in diameter, was at first named loranthi- 
folia: Dammara australis (Lamb.), in New Zealand, rising 
to 150 feet high, was originally named zamsefolia. Neither 
of these has acicular leaves, but *^ folia altema oblongo 
lanceolata, opposita, in arbore adultiori ssepe altema, enervia, 
striata." The lower surfece of the leaf is densely covered 
with stomata. These transitions of the appendicular system, 
from the greatest contraction to a broad leaf surface, possess, 
like every advance from simple to compoimd, both a morpho- 
logical and a physiognomical interest.f The short-stalked, 
broad, split leaf of the Salisburia (Kampfer's Ginkgo), has 
also the breathing pores (stomata) only on the inferior side. 
The original habitat of the tree is not known. It became 
distributed from the Chinese temples to the gardens of Japan, 
in consequence of the intercourse that existed in olden times 
between the congregations of Buddha. 

I was a witness of the singularly painM impression, which 
the first sight of a pine-forest at Chilpanzingo made on one 

• Compare linger, Ueber den Einflvsa des Bodens avf die Verthei- 
lung der Getodchse, s. 200; Lindblom, Adnot in geographicam plat^ 
tarum intra Sueciam distributionem, p. 89; Martiua, in tlie AnnaleB 
des Sciences natureUes, t. xviii. 1842, p. 195. 

t Link, Urwelt, Th. i. 1834, s. 201-211. 
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of our companions in trayelling from a port in tiie South 
Sea through Mexico to Europe. Bom in Quito, under the 
equator, he had never seen needle-leaved trees and folia 
acerosa. The trees appeared to him to be leafless, and 
because we were journeying towards the cold north, he 
thought he recognised already, in the extreme contraction of 
the organs, the impoverishing influence of the Pole. The 
traveller, whose impressions I am here describing, and whose 
name neither Bonpland nor myself can mention without 
regret, was an excellent young man, the son of the Marquis de 
Selvalegre, Don Carlos Montufar, whose noble and ardent 
love of freedom courageously led him, a few years later, 
to a violent, though not dishonourable, death, in the war of 
independence, waged by the Spanish colonies. 

(24) p. 227— " Pothos jplants, Aroidea:' 

Caladium and Pothos are forms appertaining exclusively to 
the tropical world, whilst the difierent species of Arum belong 
more to the temperate zone. Arum italicum, A. dracunculus, 
and A. tenuifolium advance as far as Istria and Friuli. No 
Pothos has hitherto been discovered in Africa. The East 
Indies possess several species of this genus (P. scandens and 
P. pinnata), which have a less beautiM physiognomy and are 
of less luxuriant growth than the American Pothos plants. 
We discovered a beautiful true arborescent Aroidea (Caladium 
arboreum), having a stem from 16 to more than 21 feet in 
height, near the convent of Caripe, east of Cumana. Beau- 
Tois found a singular Caladium (Culcasia scandens) in the 
kingdom of Benin.* In the Pothos form the parenchyma 
occasionally expands to so great a degree that the leaf-suiface 
becomes perforated with holes, as in Calla pertusa (Kunth), 
and Dracontium pertusum (Jacquin), which we collected in 
the forests of Cumana. It was the Aroideas which first drew 
attention to the remarkable phenomenon of the fever-heat 
evolved by certain plants during the period of their inflo- 
rescence, and which even sensibly affects the thermometer, 
and is connected with a great and temporary increase in 
the absorption of oxygen from the atmosphere. Lamarck, 
in 1789, observed this increase of temperature in the Arum 
italicum. According to Hubert and Bory de St. Vincent, 

* Paliaot de Beaavois, Flore cPOware et de Benin, t. U 1804, p. 4, 
pL III. 
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ibe Tital heat of the Amm cordifoHmn rises in tte lalfi ot 
Erance to 110° or 120% whilst the temperature of the so- 
xoimdiiig air is only 66^.2 Fahr. Even in Europe, Becqnerd 
and Bresohet found a difference of 39^.4. Dutrochet observed 
a paroxysm,— « rhythmical decrease and increase of vkai 
heat, — ^which appeejred by day to attain a doul^e maximua. 
Theodore de Saussure remarked analogous augmentations ol 
heat, althoiqgh only of I'^.l and T.B Fahr., in oth^ fiunilies 
of plants ; as, for instance, in Bignonia radicans and Cucurbita 
pepo. In the latter, the male plant ezhilnted a greater in^ 
crease of temperature than the female, when measured by a 
very sensitive thermoscopic apparatus. Dutrochet — ^whose 
early death is greatly to be regretted, on account of the import* 
ant services he rendered to physics and vegetable phy^ology 
—-likewise observed,* by means of thermo-magnetic multipli- 
cators, a vital heat of 0**.25 to 0°.67 Fahr. in many young plants 
(Euphorbia lathyris, LiLium candidum, Papaver scnnniferum), 
and even among funguses, in many species of Agaricus seak 
Lycoperdon. This vital heat disapp«u!ed at night, but not 
by day, even when the plants were placed in the dark. 

The contrast presented by the physiognomy of the Casua- 
rineas, acicular-leaved trees, and the almost leafless Peruvian 
GoUetias and Pothos plants (Aroideas), is still more ^rikiog 
when we compare these types of extreme ccmtraction in the 
leaf form with NymphenicesB and Nelumbone». Here we 
again meet, as in the Aroidess, with leaves in which tha 
ovular tissue is excessively expanded upon long, fle^y, sue- 
cuient petioles,— as Nymphsea alba, N. lutea, N. thermalis 
(Ibrmeiiy called N. lotus, from the hot sprii]^ of Feeze, near 
Groswardein in Hungary), the species of Nekimbo, Euryale. 
amazonica (Poppig), and Victoria Regina, alUed to ^c ]»ickly 
Euryale, although of a very different genus, acccnrding to 
lindley, and discovered in 1 S3 7 by Sir Bob^ Schombui^ 
in the river BerWce, in British Guiana. The round leaves of 
this spl^idid aquatic plant are from 5 to 6 feet in diameter, and 
surrounded by upright margins from 3 to 5 inches in height, 
vrhich are l^ht green on the inner side, but of a bright 
crimson on the mitside. These agreeably perfumed flowerS) 
of which 20 or 30 may be seen together in a small space, are 
about 15 inches in diameter, of a white or rose colour, and 
^» Compfetf rendus de rimtikO, t liii 1889, p. U4, 1 ix. pp. «14 
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liaye many hundred petak.* Poppig also gi^ces ta Hie leaves 
of fais Euryale amazoniea, which he found at Tefe^ a diameter of 
about 6 feet.t Whilst Euryale and Victoria present a greater 
parenchymatous expansion q£ the leaf-form in all its dim^isions 
timn other genera, the most gigantic deyelc^pm^it of the 
Idoesoms occurs in a parasiticid Cytinea, whidi Dr. Arnold 
discovered in Sumatra in 1818. This flower, Rafflesia Amoldi 
rR. Brown), has a stemless blossom measuring three feet in 
diameter, surrounded by large leaf-like scales. Like funguses, 
it has an «niTn<Ll odour, and smells 8<Mnething like beef. 

(25) p. 227 — '^ Ltanesy Creeping Plants, (Sp(m. Vejtuicos,/^ 

According to Kunth's division of Bauhinias, the true genus 
Ifanhinia bdongs to the New Continent. The AJ&ican Bau- 
hinia, B. rufescens (Lam.), is a Pauletia (Cav.), a genus of 
idiich we also discovered some new species in South America. 
la the same manner the Banisterias of the Malpighiacece are 
actually an American fcnrm. Two species are indig^ious to 
Hie East Indies, and one— described by Cavanilles as B. leona 
^-4o Western AMca. In the tropical zone, and in the Southern 
hmnisphere, species of the most different £Eunilies belong to 
the cHmbing {dants which in those regions render the forests 
80 impenetrable to man and so accessiUe and habitable to the 
wh<^ monkey £Euniiy ^Qnadrumana), the Cercoleptes, and 
the small tiger cats. The Lianes thus afford wk^ flocks ot 
gregarious animals an easy means of rapidly ascending high 
trees, passing from one tree to another, and even of crossing 
brooks and rivulets. 

In the south of Europe and in the north of America, Hopft 
from the UrticesB, and the ^)ecies of V itis from the Ampelideae, 
belong to Climbing Plants ; while this form is represented in 
the tropics by climbing and trailing grasses. We found on 
the elevated plains of Bogota, in the pass of Quindiu in the 
Andes, and in the Cinchona forests of Loxa, a Bambusa 
aBied to Nastus, our Chusquea scandens, twined roimd 
powerful trunks of trees, adorned at the same time with 
flowering Orchideae. Bambusa scandens (Tjankorreh), which 
Bhime found in Java, belongs probably to Nastus, or to the 

* Robert Schombtirgk, ReUen in QuUma und am Orvnoka, 1841, 
I. 288. 

t Pl^ppig, BetM ff» (MU, Peru, tmd amf dem Amatumemtrame. 
Bd. IL 1886, 8. 432. 
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grass-genus Chusquea, the Carrizo of the Spanish settlers. la 
Sie pine forests of Mexico, Climbing Plants seem to be entirely 
wanting; but in New Zealand a fragrant Pandanus, Frey- 
cinetia Banksii, together with one of the Smilaoeee, Rip<^^num 
parriflorum (R. Brown), which renders the forests almost 
impenetrable, winds round a gigantic fir-tree more than 200 
feet high, Podocarpus dacryoides (Bich.), called E^akikatea 
in the language of me country.* 

A striking contrast to these Climbing Grasses and Cre^ 
ing Pandaneas is afforded by the splendid many-coloured 
blossoms of the Passion flowers (among which, however, we 
ourselves foimd one arborescent, upright, species (Passifloia 
glauca) in the Andes of Popayan, at an elevation of nearfy 
10,500 feet, and by the Bignoniaceee, Mutisise, Alstromerise, 
Urville®, and AristolochisB. Among the latter, our Aristo- 
lochia cordata has a coloured (purplish red) calyx, about sevoi- 
teen inches in diameter ; '' fiores gigantei, pueris mitrse instar 
inservientes.'' Owing to the quadrangular form of their stalks, 
their flattening, which is not occasioned by any external 
pressure, and a band-like imdulatory motion, many of these 
climbing plants have a peculiar physiognomy. The diagonal 
intersections of the stems of Bignonias and Banisterias form, 
by means of furrows in the ligneous substance, and tbrou^ 
its clefts, where the bark penetrates to some depth, cruciform 
or mosaic>like figures.f 

(26) p. 228—" The form of Ahesr 

To this group of plants, which is characterised by a great 
similarity, belong Yucca aloifolia, which penetrates as far 
north as Florida and South Carolina; Y. angustifolia (Nutt.), 
which advances to the banks of the Missouri; Aletris arboiea; 
the Dragon-tree of the Canaries, and two other Dracsenas 
belonging to New Zealand ; arborescent Euphorbias ; and Aloe 
dichotoma, Linn., (formerly the genus Rhipidodendrum of 
Willdenow), the celebrated Koker-boom, whose stem is 
four feet in thickness, about twenty feet high, and has a 
crown measuring 426 feet round.J The foims which I have 

*■ Ernest Dieffenbach, Travels in New Zealand, 1843, vol. i. p. 426. 

f See the very correct delineations in Adrien de Jussiea, Cours de 
Botanigue, pp. 77—79, figs. 106—108. 
1790^a*^**^'^' *****" ^ *^ ^°^ ^^ HoUentoUen vnd der Kaffem, 
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here associated together belong to very different fionilies: 
as, for instance, to the Liliaceae, Asphodelese, Pandaness, 
AmaryllidesD, and Euph(»:biace8e ; and are therefore, with 
tiie exception of the last named, all included under the great 
division of Monocotyledons. One of the Pandanece, Phjrte- 
lephas macrocaqpa (Ruiz), which we found on the banks of the 
Magdalena river in New Granada, exactly resembles with its 
feathery leaves a small palm-tree. The Tagua (as it is called 
by the Indians) is moreover, as Kunth has observed, the only 
Pandanea of the New Continent. The singular Agave-like 
and high-stemmed Doryanthes excelsa of New Sout^ Wales, 
which the intelligent Correa de Serra was the first to describe, 
belongs to the AmaryllidesB, like our low-growing Narcissuses 
and Jonquils. 

In the candelabra-like form of Aloes, the branches of the 
main-trunk must not be confoimded with the flower-stalks. 
In the American aloe, Agave Americana (Maguey de Co- 
cuyza), which is entirely wanting in Chili, and in the Yucca 
acaulis (Maguey de Cocuy), tiie leaf-stalks present a cande- 
labra-like arrangement of the blossoms during the excessively 
rapid and gigantic development of the inflorescence, which, as 
is well known, is but too transient a phenomenon. In some 
arborescent Euphorbias the physiognomical character depends, 
however, on the branches and their arrangement. lichtenstein 
describes,^ with much animation, the impression made upon 
him by the appearance of an Euphorbia officinarum which he 
saw in the " Chamtoos Rivier," near Cape Town. The form 
of the tree was so symmetrical, that it repeated itself on a 
small scale, like a candelabrum, to a height of more than 30 
feet. All the branches were furnished with sharp thorns. 

Palms, Yucca and Aloe plants, arborescent Ferns, some 
AraUas, and the Theophrasta, where I have seen it in a state 
of luxuriant growth, present to the eye a certain physiogno- 
mical resemblance of character by the nakedness of the stems 
(there being no branches) and the beauty of their summits or 
crowns, however they may otherwise differ in the structure of 
the inflorescence. 

Melanoselinimi decipiens, (Ho&n.), which has been intro- 
duced into our gardens from Madeira, and is sometimes 
from 10 to 12 feet high, belongs to a peculiar group of 
* SethmB€Umim8Udlich€nJ/rika,i!tL,lB,Z70. 
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wbofcsoeiit nmbeUifene allied to the Araliaoese, to wl^^ after 
jpeeies, as yet vndisooTered, will undoubtedly at some fatme 
time be added. Ferula, Heracleum, and Thapsia likewne 
«ttain a considerate he^ht, but they are still herbaceooB 
dirubs. MeLanoseHnum stands almost entirely alox» as aa 
arborescent umb^iferous plant; Bupleurum {Tmaria) fruli- 
oosum, linn., oi the diores of the Mediterranem, BiiboiL 
galbanum of the Cape, and Crithaaum maritimum of our sea- 
ooasts, are only sb-dbs. Tropical oountries, where, as Adanson 
long since yery correctly remarked, Umbelliferee and Ooei- 
£ef» are almost wholly wanting in the ^ains, exhibit, as 
we ourselyes observed, the most dwarfish of all the umbdlM- 
£nrous fionily on the lofty mountain ridges of the Soutiii Ame- 
rican and Mexican Andes. Among the thirty-eight specieB 
which we collected on elevations whose mean temperature 
was below $4°. 5 Fahr., we found Mynhis andicola, Fragosa 
arctioides, and Pectophytum pedunculure, interspersed with 
an equally dwarfish Alpine Draba, growing moes>like close 
to the rode and the frequently fix»en earth, at a height of 
13,428 feet above the level of the sea. The gdIj tro^cal 
umbdliferous plants which we feund on the plam in 1^ 
New Continent were two species of Hydrocotyle (JST. um- 
heliata and H, kptostach^a) between the Havannali and 
Batabano, and theaidbre at the extreme limit of the tOTTid 



(27) p. 228—" The form of Grasses:' 

Hie gxoup of the arborescent grasses which Kunth has col- 
lected imder tiie head of Bambusacese, in his great woi^ tm. 
the plants collected by Bcmpland and myself, constitutes one of 
the most beautiful adornments of tropical vegetation. Bambu, 
called also Mambu, occurs in the Malay language, ahhoi^ 
according to Buschmann merely as an isolated expression, tlie 
ordinary term in use being buluh, whilst the only name §&r 
this species of cane in Java and Madi^ascar is wuluh, vouloo. 
The numbers of the genera and i^>eoie8 included in this 
group have been extraordinarily increased by the industry of 
botanical travellers. It has been found that tiie g^ius 
Bambusa is entirely wantmg in the New Continent, to idik^ 
region, however, i& gigantic Ghiaduas, discovered by us, and 
whi^ attam a height of from 50 to 64 feet, t<^^er with 
the Chusquea, exclusively belong ; that Arundinaria (Rich.) 
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occurs in both continents, althou^ differing specifically in 
each; that Bambusa and Beesha (Rheed.), occur in India 
and the Indian Archipelago ; and that Nastus grows in the 
islands of Madagascar and Bourbon. With the exception of 
the high-climbing Chusquea, these forms morpholc^caOy 
replace each other in different parts of the earth. In. the 
northern hemisphere tar beyond the limits of the torrid reeion, 
in the valley of the Mississif^i, the traveller is gladdened by 
the sight of a species of Bamboo, the Arundiuariamacro^rma, 
formerly call^ also Miegia and Ludolfia. In the southern 
hemisphere, in the south of Chili, between ihe parallels of 37^ 
and 42°, Qay found one of the Bambusacea more than 20 feet 
high (not a climbing, but a still undescribed arborescent self- 
supporting CSiusquea), growing, mingled withDrymis CSiilensis, 
in a region clothed with an unifbcrm forest-covering of Fagus 
obliqua. 

Whilst in India the Bambusa flowers so frequently that in 
Mysore and Orissa the seeds are mixed with honey, and eaten 
like rice,* in South Ammca the Guadim blossoms so very 
seldom that in the course of four years we were only twice 
able to |ux>cure the flowars ; OBce on the soixtsry banks of the 
Cassiqmare, ihe arm connecting the Orinoco with the Bio 
Negro and the Amazon, and agiun in the province of Popayaa, 
between Buga and Quilichao. It is a very strikii^ fact that 
some plants grow with the greatest vigour in certain loca- 
lities without flow^ing; as is the case with the Euro- 
pean olive-trees introduced into Ammea centuries ago, and 
growing between the tropics, near Quito, at elevations of 
about 9600 feet above ^e level of tl» sea; and in like manner 
the walnuts, hazel-nut bushes, and the fine olive-trees {Olea 
Suropea) oi the Isle of Franoe.t 

As some of the Bambusacese (arborescent grasses) ad- 
vance into the temperate zone, so also they do not suffer 
in the torrid zone fi:<»n the temperate climate of mountain 
districts. They are certainly more luxuriant as social plants 
between the sea-shore and elevations of about 2558 feet 
in the Province de las Esmeraldas, west of the volcano of 
Pichincha, where Guadua angustifolia (Bambusa Gmdua of out 
PUmtea iqtdnaxkdes, t, i. t^. xx) gesbetates in its interior 

■ * Baehanaa, Jcmmey through Mysore, toL ii. p. 341; and Stirling, 
in the Aaiat Res, yc^. zv. p. 205. 
t See Bojer, HoHua MomiOamm, 1887, p. 201. 
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large quantities of the siliceous Tabasohir (Sanscrit tviMsMrti, 
cow-nulk). We saw the Guadua advance in the pass cl 
Quindiu, in the chain of the Andes, to a height of 5755 feet 
above the level of the sea, as determined by barometric mea- 
surements. Nastus borbonicus has been called a true Alpine 
plant by Bory de St. Vincent, and according to him it does 
not descend lower than 3840 feet on the declivity of the volcano 
in the island of Bourbon. This appearance or the repetiticm 
at great elevations of certain forms belonging to torrid plains 
Ofrllg to mind the group of Alpine palms (Kunthia montana, 
Ceroxylon andicoK smd Oreodoxa firigida) of which I have 
already spoken, and a grove of Musacese (Heliconia, perhaps 
Maranta), 16 feet high, which I found growing isolated on 
the Silla de Caracas, at a height of more than 7000 feet above 
the level of the sea.^ While the form of graminese, with the 
exception of some few herbaceous dicotyledons, constitutes 
the highest phanerogamic zone on the snow-crowned summits 
of mountains, so the grasses mark the boundary of phane- 
rc^amic vegetation in a horizontal direction, towards the 
northern and southern polar regions. 

Many admirable general results, no less than a great mass 
of important materuds, have been yielded to the geography 
of plants by my young Mend, Joseph Hooker, who, alter 
having but recently returned with Sir James Ross from the 
frozen antarctic regions, is now engaged in exploring the 
Thibetian Himalaya. He draws attention to the fact that 
phanerogamic flowering plants (grasses) advance 17^^ nearar 
to the noi-th than to the south pole. In the Falkland 
Islands, near the thick knots of Tussac grass, Dactylis 
ceespitosa, Forster, (a Festuca, according to Kunl^), and in 
lierra del Fuego, under the shade of the birch-leaved Fagus 
antarctica, there grows the same Trisetum subspicatum, 
which spreads over the whole range of the Peruvian Andes, 
and across the Rocky Mountains, to Melville Island, Green- 
land, and Iceland, and is also found in the Swiss and Tyrolese 
Alps as well as in the Altai, in Kamtschatka, and in Camp- 
bell's Island, south of New Zealand, extending therefore 
over 127 degrees of latitude, or from 54'' south to 72** 5(y 
north lat. " Few grasses," says Joseph Hooker,t " have so 
wide a range as Insetum sul)8picatum (Beauv.)> nor am I 



* Selat. hist, t i pp. 605--60e. 
t Flora oMtareUca, p. 97. 
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acquainted with any other arctic species which is equally e£ 
inhabitant of the opposite polar regions." The South Shetland 
Islands, which are separated by Bransfield Straits from 
d*Urville's "Terre de Louis-Philippe" and from Peak 
Haddington, a volcano, 7046 feet high, and situated in 
64° 12' south lat., have recently been visited by Dr. Eights, a 
botanist from the United States. He found tiiere (probably 
in 62° or 62^** south lat.) a small grass, Aira antarctica,* which 
is "the most antarctic flowering plant hitherto discovered." 

Even in Deception Island, belonging to the same group, 
62** 5(y, only lichens are met with, and no longer any species 
of grass; and in like manner fiirther south-east, in Cock^ 
bum's Island (64° 12^) near Palmer's Land, only Lecanoras, 
Lecideas, and five foliaceous Mosses, among which is otr 
German Brymn argenteum, were gathered. " This appears to 
be the Ultima Thule of antarctic vegetation," for further south 
even terrestrial cryptogamia are wanting. In the great bay 
formed by Victoria Land, on a small island lying opposite to 
Moimt Herschel (in 71° 49' kt.), and on Franklin Island, 92 
miles north of the volcano, Erebus, (12,366 feet in height), 
and in 76° T south lat , Hooker found no trace of vegetation. 
In extreme northern latitudes, the distribution of even the 
higher organisms is very different; for here phanerogamic 
plants advance 18 4° nearer to the pole than in the southern 
hemisphere. Walden Island (80^° north lat.) possesses still 
ten species of phanerogamia. Antarctic phanerogamic vege- 
tation is also poorer in species at equal distances from the 
pole; thus Iceland has five times more phanerogamia than 
the southern group of Auckland and Campbell Islands, but 
the uniform vegetation of the antarctic regions is, from 
elimatic causes, both more succulent and more luxuriant.f 
(28)p. 229— ."i?Vm«." 
K we estimate the whole number of the crj^togamia 
hitherto described at 19,000 species, as has been done by 
Dr. Klotzsch, a naturalist possessing a profound acquaintance 
with the Agamic plants, we shall have for Fungi 8000 (of 
which Agarici constitute the eighth part) ; for Lichens, ac- 
cording to J. von Flotow of Hirschberg, and Hampe of 
* Hooker, Icon, plant voL ii. tab. 160. 

t Compare Hooker, Flora antarctica, pp. vli. 74, 215, with Six 
James Ross, Voyage in the Southern and Antarctic Regiona, 1839 — 
1843, vol. ii. pp. 835—842. 
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SankCTbarg, at least 1400; fbr the A^ 2580; for ] 
wad Liyenrorts, according to Carl Mtill^ of Halle, and Ik. 
Gottsche of Hamburgh, 3800; and for Fenw 3250. For titot 
last important result we are indebted to tbe profoxoid ions* 
tigations made by Professor Kmize of Leipzig, on tliia greny 
of plants. It is a striking fact that the fiunilj of the Polypa- 
diacesB akme includes 2165 of the wIk^o number of descnbod 
Filices, iHulst other fcmns, as the Lyoopodiaca and Hymenfr* 
phyUaoesB, number only 350 and 200. lliere are therefore 
nearly as many described qiecies among Femsas among Grasses. 
It IS i?ingnUr that uo mention of the beautiful arborescent 
ferns is to be feund in the dassie authors of antiquity, 
Hbeophrastus, Dioscorides, and Pliny; while, from the infiir- 
mation giyen by the companions oi Alexander, Aristobuhia^ 
M^asthenes, and Nearchus, reference is made^ to Bamboos, 
** quffi fissis intemodiis lembi yice yectitabant navigantes;" 
to the Indian trees '' quamm f(^ non minora dypeo sunt;'' to 
tibe Fig-tree which takes root from its branches, and to Palms, 
^ tantee proceritatis, ut sagittis supeijici nequeant." I find 
the first mention of arborescent ferns in Oviedo.f ^ Among 
ferns," 8a3rs this experienced trayeller, who had been io« 
pointed by Ferdinand the Catholic, Direetor of the Gold*- 
washings in Haiti, *' there are some which I class widi 
trees, because they are as thick and high as Pine-treeiu 
(Helechos que yo cuento por ariwles, tan gruesos corns 
grandes pinos y muy altos). They mostly grow amoDg 
the mountains and where there is much water.** This 
estimate of their height is exaggerated, fiir in the dsxmt 
forests near Caripe even our CyaUiea speciosa only attains a 
height of 32 to 37 feet; and an admintble observer, Ernst 
Dieffenbach, did not see in the most northern of the thres 
islands of New Zealand any trunks of Cyathea dealbata 
exceeding 42^ feet. In the Cyathea spedosa and the 
Meniscium of the Chaymas mis^ons, we obseryed in the 
midst of the most shady part of the primeyal forest, that the 
scaly stems of some of the most luxuriantly developed of these 
trees were covered with a shining carbonaceous powder, 
which appeared to be owing to a singular decompositiQn of 
the fibrous parts of the old leaf stalks.J 

* Hnmboldt, de dietrib. geogr. Plant., pp. 178, 213, 
I gt^toria de las Indieu, 1635, ibl. xc. 
4. Humboldt, Relat, hist,, t. i. p. 437. 
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Between the tropics, where, on the declivitieflf of Hie Cor* 
diUeras, climates are superimposed in strata, the true region 
of arborescent ferns lies between about 3200 and 5350 feet 
above the level of the sea. In South America and in the 
Mexican highlands thej seldom descend lower towards the 
plains than 1280 feet. The mean temperature of this happy 
region is between 64°.6 and 70°.8 Fahr. It reaches th^ 
lowest stratum of clouds (which floats the nearest to the 
sar&ce of the sea and the plain), and it thierefore enjoyt 
uninterruptedly a high degree of humidity, together with a 
great equality in its thermal relations.* The inhalntants, who 
are of Spanish descent, call this region " Tierra templada de 
los helechos." 

The Arabic designation for ferns iajhledschun, filix, (from 
which the / has been changed, according to Spanish usage, 
into A,) and perhaps the term may be connected with the verl^ 
/hkuischa, " it divides," from the finely cut maigin of the frond.*^ 

The conditions of genial mildness in an atmosphere charged 
with aqueous vapom: and of great imiformity in respect to 
moisture and warmth, are fulfilled on the declivities of the 
moruntains in the valleys of the Andes, and more especially in 
the southern milder and more humid hemisphere, where 
arborescent ferns advance not only to New Zealand and Van 
Diemen's Land (Tasmania), but even as far as the Straits 
of Magellan and Campbell Island, and therefore to a southern 
latitude almost identical in degrees with the parallel in which 
Berlin is situated north of the equator. From among th6 
fiunily of arborescent ferns there flouri^es the vigorous 
Dicksonia squarrosa, in 46° south lat. in Dusky Bay, New 
Zealand; D. antarctica of Labillardi^re in Tasmania; a Thyr*^ 
sopteris in the Island of Juan Fernandez; an imdescribed 
Dicksonia, whose stem is from 12 to 16 feet high, near 
Valdivia in Southern Chili; and a Lomaria, somewhat less in 
height, in the Straits of Magellan. Campbell Island is still 
nearer to the south pole, in 52^° lat., but even lliere the 
leafless stem of the Aspidium venustum rises to a height of 
more than four feet. 

The climatic relations under which Ferns (Filtces) in gene* 
ral flourish, are manifested in the numerical laws of their 

• Robert Brown, In Expedition to Congo, Append, p. 423. 
f Abu Zacaria Ebn el Awam, Libro de AffncuUura, traducido por 
J. A. Bauqueri, t. ii. Madr. 1802, p. 736. 
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quotients of distribution. In the plains within the tro^^cal 
r^ons of large continents Hiis quotient is, according to Robert 
Brown, and from more recent investigations on the subject, -^ 
of all the phanerogamia, and in mountainous districts of large 
continents ■)- to -1^. This ratio is quite different on the smdl 
islands scattered over the ocean; for here the proportion borne 
by the number of ferns to the sum total of aU the phanero- 
gamic plants increases so considerably, that in the South-Sea 
Islands the quotient rises to ^, while in the sporadic islands, 
St. Helena and Ascension, the number of ferns is alnoiost equal 
to half of the whole phanerogamic vegetation.* In receding 
from the tropics (where on the large continents d'Urville esti- 
mates the proportional nimiber at -5^), the relative fi^uency 
of ferns decreases rapidly as we advance into the temperate 
zone. The quotients are for North America and the British 
Islands -^y, for France -g^, for Germany •^, for the dry parts 
of Southern Italy y^, for Ghreece ■^. The relative frequency 
again increases considerably towards the frigid north. Here 
the family of ferns decreases much slower in the number of 
its species than does that of phanerogamic plants. The 
luxuriantly aspiring character of the species, and the number 
of individuals contained in each, augment the deceptive im- 
pression of absolute frequency. According to "Wahlemberg's 
and Homemann's catalogues, the relative numbers of ^ 
Filices are for Lapland -jij-, for Iceland •^, for Grreenland ^. 
Such are, according to our present knowledge, the natural 
laws that manifest themselves in the distribution of the grace- 
fvl form of Ferns. But it would seem as if in the family 
of Ferns, which have so long been regarded as cryptogamic, we 
had lately acquired evidence of the existence of another natimil 
law, — ^the morphological law of propagation. Count Leszczyc- 
Suminski, who happily combines the power of microscopic 
investigation with a very remarkable artistic talent, has dis- 
covered an organisation capable of effecting fructification in 
the prothallium of ferns. He distinguishes two sexual appa- 
ratuses, of which the female portion is situated in hollow 
ovate cells in the middle of the sporangium, and the male in 
the ciliated antheridia, or the organs producing spiral threads, 
which have already been examined by Nageli. Fructification 

* See a valuable Treatise by d'Uryille, DiatribiUion gSographique 
f^/^^^l^ ««r la surface du Globe, in the A nncdes des Science* not, 
t. VI. 1825, pp. 61, 66, 78. 
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is supposed to be effected by means of moveable ciliated spiral 
threads and not by pollen tubes.* According to this view, 
Ferns would be, as Ehrenbei^ remarks,f products of a micro- 
scopic fructification taking place on the prothallium, which 
here serves as a fertilizing receptacle, while throughout the 
whole course of their often arborescent development they 
would be flowerless and fruitless plants, havmg a bud- 
formation. The spores lying as sori on the under side of the 
frond are not seeds but flower-buds. 

(29) p. 229—" The Uliace<Br 

Africa is the principal seat of this form ; there the greatest 
diversity obtains; there they form masses and determine the 
natural character of the r^on. The New Continent exhibits 
also, it is true, magnificent AJstromeriaB and species of Pan- 
cratium, Hsemanthus, and Crinum. We have enriched the 
first of these genera with nine, and the second with three 
species ; but these American liliaceous plants are more diffused 
and of less social habits than the European Irideee. 

(30) p. 229—" The Willow Form:* 

Nearly 150 different species of the main representatives 
of this form, or rather of the Willow itself, are already 
known; They cover the northern parts of the earth from 
the equator to Lapland. Their number and their varie- 
ties of form increase between the 46th and 70th degrees of 
latitude, more especially in that part of northern Europe which 
has been so remarkably indented by the early revolutions of 
our planet. I am acquainted with ten or twelve species of 
inter-tropical Willows, and these, like the Willows of the 
southern hemisf^ere, are deserving of special attention. As 
nature appears to delight in all zones in a wondrous multi- 
plication of certain animal forms, as for instance, Anatidse 
(Lamellirostres), and Pigeons ; so likewise are Willows, Pines, 
and Oaks, widely diffused ; the latter always exhibiting a simi- 
larity in their fruit, although various differences exist in the form 
of the leaves. In Willows belonging to the most widely dif. 
ferent climates the similarity of the foliage, of the ramification, 
and of the whole physiognomical conformation, is almost greater 

♦ Count SumhiBki, Zur JStUwickelunga-Oeschichte der Farmbrduter 
1848, 8. 10—14. 
t M<maa. BerichU derAhad, zu Berlin, Jannar, 1848, S. 20. 
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Hian in ConifarsB. In ^ more southern part of the t^i^e- 
rate zone, north of the equator, the number oi the species of 
Willows decreases considerably; although (according to the 
''Flora atlantica'' of Desfontaines) Tunis has still its own 
roecies, resembling Salix caprea; whilst Egypt, according to 
^rskal, numbers five species, froBo. the catkins of whose 
male blossoms is distilled the remedial agent Moie chakf 
{aqua salicia), so much used in the East, llie Willow whidi 
I saw in the Canaries is also, according to Leopold Ton Buck 
and Christian Smith, a peculiar species (^S. canariensis)^ although 
common to those islands and to Madeira. Wallich's cata- 
logue of the plants of Nepaul and the Himalaya already gives 
13 species belonging to the subtropical zone of the East Indies, 
and which have in part been described by Don, Roxburgh 
and lindley. Japan has its own species, of which one, 6. 
japonica, (Thunb.), is also met with in Nepaul as an Alpine 
plant. 

There was not, as &r as I am aware, any species of Willcw 
known as belonging to the tropical zone before my expedi- 
tion, with the exception of S. tetrasperma. We collected 
seven new species, three of them on the plateaux of Mexico, 
at an elevation of 8500 feet above the level of Hie sea. 
Still higher, as for instance on the Alpine plains, between 
12,000 and 15,000 feet, which we frequently visited, we saw 
nothing in the Andes of Mexico, Quito, and Peiu, to remiiid 
us of the many small creeping Alpine Willows c^ tiie 
Pyrenees, the Alps, or of Laplmid {8, herbacea, JS. lantUa, 
and jS. reticulata). In Spitzbergen, whose meteorological 
relations have so much analogy with thsose of the snow- 
crowned summits of Switzerland and Scandinavia, Martini 
described two Dwarf- Willows, whose small woody stems and 
branches trail along the ground, and are so concealed in the 
turf bogs that it is with djJOSiCulty their diminutive leaves can 
be discovered under the moss. The Willow species whidi I 
found in 4^ 12f south lat., at the entrance of the Cinchona or 
Peruvian Bark forests, near Loxa in Peru, and which hai 
been described by Willdenow as Salix Humboldtiana, is most 
widely difiused over the western part of South America. A 
Beach- Willow (S./alcata), which we discovered on the sandy 
shores of the Pacific, near TruxiUo, is, according to Kunth, pro- 
bably a mere variety of the former. In like manner the beattti- 
tul and frequently pyramidal Wilbw, which we constaiiiijr saw 
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'icaa, the banks of the Magdalena river, from Mahates to Bo- 
jorque, and whidi, according to the report of the natives, had 
<»ily spread thus far within a few years, may also be identical 
-with 8. Hmnboldtiana. At the confluence of the Magdalena 
leitii the Bio Opon, we found all the islands covered with 
"Willows, many of which had stems 64 feet high, with a diameter 
f of from only 8 to 10 inches.* Lindley has made us acquainted 
^PTith a species of Salix belonging to Senegal, and therefore to the 
'equinoctial regicm of Africa.f Blume also foimd two species 
jof Willow near the equator in Java, one wild and indigenous 
in the island (^S^. tetraspenna), and another cultivated (S, 
JSieholdiana), I am only acquainted with the two Willows 
:bel(mging to the south temperate zone, which have been 
.^lescribed by Hiunberg {S, hirsuta and S. mucronaia). They 
^ow interpersed with rrotea argentea, which has the same 
physiognomy as the Willow, and their leaves and young 
branches constitute ilie food of the hippopotamus of the 
Orange Kiver. The femily of Willows is entirely wanting in 
Australia and the neighbouring islands. 

(31) p. 229—" The Myrtle Form:' 

The Myrtle is a graceM plant, with stiff, shining, crowded, 
land generally entire and small leaves marked with dots. 
Myrtles impart a peculiar character to three regions of the 
earth, viz., to southern Europe, more especially to the islands 
composed of calcareous rocks and trachytic stone, which pro- 
ject from the basin of the Mediterranean; to the continent of 
N«w Holland, which is adorned with Eucalyptus, Metrosideros, 
and Leptospermum; and to an intertropical region in the 
Andes of South America, part of which is a low plain, while 
the r^nainder lies at an elevation of from 9000 to more than 
10^000 feet above the level of the sea. This Alpine region, 
called in Quito the Paramos, is entirely covered with trees 
having a Myrtle-like aspect, even though they may not all 
helong to the Myrtaceae. At this elevation grow Escalonia 
myrtilloides, E. tubar, Simplocos Alstonia, species of Myrica, 
and the lovely Myrtus microphylla, of which we have given 
a drawing in our Flantes dquinoxiales, t. i. p. 21, pi. iv-; it 
. grows on micaceous schist, at an elevation of 10,000 feet 
on. the Paramo de Saraguru, (near Vinayacu and Alto de 

* Humboldt et Kunth, Nova Oen. Plant,, t. il p. 22, Tab. 98. 
t Lindley, IrUrod, to the Natural System ofBiAiny, p. 99. 
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Pulla,) which is adorned with so many beautiful flowering 
Alpine plants. M. myrsinoides ascends in the Paramo de 
Quamam as high as 11,200 feet. By far the greater number 
of the 40 species of the genus Myrtus which we collected 
in the equinoctial zone, and of which 37 were undescribed, 
belong to the plains and the less elevated mountain spun. 
We brought only a single species (M. xalapensis) jfrom the 
mild tropical climate of the mountains of Mexico ; but the 
lierra templada, in the direction of the Volcano of Orizaba, no 
doubt possesses many yet undescribed varieties. We found 
M. maritima near Acapulco, on the very shore of the Pacific. 

The Escalloni(8,--^mnong which E, myrtiUoides^ E, tubetr^ K 
florihunda are the ornaments of the Paramos, and remind us 
strongly (by their physiognomical aspect) of the myrtle-fonn, 
—formerly constituted, together with the European and Soutili 
American Alpine roses (Rhododendrum and Befaria), with 
dethra, Andromeda, and Gaylussacia buxifolia, the family o£ 
the EricetB, Robert Brown* has arranged them in a spmsd 
fisunily, which Kunth has placed between the Philadelphifle 
and HamamelideaB. Esccdlonia floribimda affords by its 
geographical distribution one of the most striking examples 
of the relation existing between distance from flie equator 
and vertical elevation above the level of the sea. I wouM 
here again borrow support from the testimony of the accurate 
observer, my friend Auguste de St. Hilaire.f " MM. Hum- 
boldt and Bonpland in their expedition discovered Escallonk 
floribunda in 4° south lat. at an elevation of 8952 feet. I 
found the same plant in 21° south lat. in Brazil, which 
although elevated is very much less so than the Andes of 
Peru. This plant is of common occurrence between 24° 5^ 
and 25° 55' in the Campos Geraes, and I also met with it 
again on the Bio de la Plata in about 35° lat., on a level witii 
the sea." 

The group of the Myrtacese, — to which belong Melaleuca, 
Metrosideros, and Eucalyptus, coDMnonly classed imder the 
general denomination of LeptospermeeB, — ^produce partially, 
wherever the true leaves are supplied by phyllodia (petiole- 
leaves), or where the direction of the leaves is inclined to- 
wards the imexpanded petiole, a distribution of streaks of light 

* See the additions to Franklin's Narrative of a Jovmey to tks 
•hores of^e Polar Sea, 1823, p. 766. 

t MorpTiologie v€g€taie, 1840, p. 52. ^ , 
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and sliade wholly unknown in our deciduous-leaved forest. 
We find that the earliest botanical travellers who visited 
Nevr Holland were astonished at the singular effect thus 
prodiujed. Robert Brown was the first to show that this 
phenomenon depends on the vertical direction of the expanded 
petioles (the phyllodia of Acacia longifolia and Acacia sua- 
veolens), and on the circumstance, that the light, instead 
of falling on horizontal surfaces, passes between vertical 
ones.* Morphological laws in the development of the leaves 
detemune the peculiar character of the varying light and 
shade. " Phyllodia," says Kunth, " can in my opinion 
merely occur in families which have compound pinnate 
leaves ; and in fact they have as yet only been met with in 
Leguminosae (in the Acacias). In Eucalyptus, Metrosideros, 
and Melaleuca, the leaves are simple (simplicia), and their 
edgewise position depends on a half-turn of the leaf-stalk 
(petiolus) ; moreover, it must be remarked, that both surfaces 
of the leaves are of a similar character." In the scantily 
shaded forests of New Holland the optical effects here alluded 
to are the more frequent, since two groups of MyrtacecB and 
Leguminosse, species of Eucal3rptus and Acacia, there consti- 
tute nearly one-half of all the greyish-green tree vegetation. 
Moreover, between the bast-layers of Melaleuca, there are 
formed easily soluble membranes, which force their way out- 
wards, and by their whiteness reminds us of our birch bark. 

The sphere of distribution of the Myrtaceae is very dif- 
ferent in the two continents. In the New Continent, and 
especially in its western parts, this family, according to 
Joseph Hooker,f scarcely extends beyond the parallel of 26® 
north lat., while in the Southern Hemisphere, there are in 
Chili, according to Claude Gay, ten species of Myrtle and 
twenty-two of Eugenia, which mixed with Proteaceae (Embo- 
thrium and Lomatia) and with Fagus obliqua, there constitute 
forests. The Myrtaceae become more frequent from the 38th 
degree of south lat. ; in the island of Chiloe, where a metro- 
sideros-like species (Myrtus stipularis) forms almost impene- 
trable underwood, which is there named Tepuales ; and in 
Patagonia to the extremity of Tierra del Fuego in 56° lat. 

* Adrien de Jussieu, Coura de Botanique, pp. 106, 120, and 700; 
Darwin, Journal of BesearcJies, 1845, p. 433. 
+ Flora antartica, p. 12- 
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WhOe IB Europe the MyrtaoesB do not extend n<»rtl»9iiid fur* 
ther than 46° lat, they penetrate in Australia, Taonania, Ne^ 
Zealand and the Auckland Islands to 50^° south latitude. 

(32) p. 229—" Melastomacece:* 
This group comprises the genera Melastoma (Fothergflla 
and Tococa Aub. and Rhexia (Meriana and Osbeckia), of 
which we have c(^ected no less than sixty new species in 
tropical America alone, on both sides of the equator. Bonpland 
has published a splendid work on the Melastomacese, in two 
volumes, with coloured plates. There are species of Ehexia 
and Melastoma which ascend in the chain of the Andes, as 
Alpine or Paramos shrubs, to 9600 and even more than 
11,000 feet above the level of the sea; as for instance Rhexia 
oemua, R. stricta, Melastoma obscurum, M. aspergillare, and 
H. lutescens. 

(33) p. 229—" The Laurel-form:' 
To this form belong Laurus, Persea, the Ocotese, so nume- 
rous in South America, and,— -on account of their physio- 
^omic similarity, — Calophyllum, also the splendidly aspiring 
Mammea from the Guttifene. 

(34) p. 229 — ^" How instructive to the iandscape^ainter tvotdd 
he a iDork which should illustrate the leading forms of vege- 
tation:' 

In order to define with more distinctness what I have here 
only briefly referred to, I may be permitted to incorporate the 
fiollowing considerations from my sketch of a history of land- 
scape painting, and of a graphical representation of the phy- 
sio^omy of plants.* 

'' All that relates to the expression of the passions and the 
beauty of the human form has perhaps attained its frdlest deve- 
lopment in the temperate northern zone under the skies of 
Greece and Italy. The artist, drawing from the depths of imagi^ 
nation, no less than from the contemplation of beings of his 
own species, derives the types of historical painting alike from 
unfettered creation and from truthful imitation. Landscape 
painting, though scarcely a more imitative art, has a more 
material basis, and a more earthly tendency. It requires 
for its development a greater amount of various and distinct 
* Cosmos, vol. ii. p. 453 (Bohn's edition.) 
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impressions, wMch, irhen imbibed from, exteroal c(mtemph^ 
ti(m, must be fertilized by tbe powers of the mind in order 
to be presented to the senses of others as a creatiye work 
of art. The grander style of heroic landscape-painting is 
the combined residt of a profomid appreciation of nature, 
and of this inward process of the mind. 

*' Everywhere, in every separate portion of the earth, nature 
is indeed only a reflex of the whole. The forms of organi- 
zation recur again and again in different combinations. Even 
the icy north is cheered for months together by the presence 
of herbs and large Alpine blossoms covering the earth, and by 
a mild azure sky. Hitherto landscape painting among us 
has pursued her graceful labours femiliar only with the 
simpler forms of our native floras, but not therefore without 
depth of feeling and richness of creative fancy. Dwelling 
only on the native and indigenous form of our vegeta- 
tion, this branch of art, notwithstanding that it has been 
circumscribed by such narrow limits, has yet afforded 
sufficient scope for highly-gifted painters, such as the Ca- 
racci, Gaspar Poussin, CSaude Lorraine, and Ruysdael, to 
produce the happiest and most varied creations of art, by 
their magical power of managing the grouping of trees, and 
the effects of light and shade. That progress which may 
still be expected in art, from a more animated intercourse 
with the tropical world, and from ideas engendered in the 
mind of the artist by the contemplation of Nature in her 
grandest forms, will never diminish the fame of the old 
inasters. I have alluded to this, to recal the ancient bond 
which unites a knowledge of Nature with poetry and a taste 
for art. For in landscape painting, as in every other branch 
of art, a distinction must be drawn between the elements 
generated by a limited field of contemplation and direct 
observation, and those which spring from the boundkss depth 
of feeling, and from the force of idealising mental power. 
The grand conceptions which landscape paintmg, as a more or 
less inspired branch of the poetry of nature, owes to the 
creative power of the mind, are, like man himself, and ihe 
imaginative fstculties with which he is endowed, independent 
of place. These remarks especially refer to the grada- 
tions in tile form of trees frcmi Ruysdael and Everd^gen, 
ilirough the works of Claude Lorraine, to Poussin and 
Annibal Caracci. In the great masters of art there is no 

Digitized by Vji^J^^VlVC 



848 VIEWS, &C. PHYSIOGNOMT OP PLANTS. 

indication of local limitation. But an extension of the visihb 
horizon, and an acquaintance with the nobler and grander 
forms of nature, and with the luxuriant fulness of life in 
tropical regions, afford the advantage of not simply enriching 
the material groundwork of landscape-paintiog, but also of in- 
ducing more vivid impressions in the minds of less highly gifted 
painters, and thus heightening their powers of artistic creation." 

(35) p. 230 — ^" From the thick and rough hark of the Crescau 
ttceand GustaviaJ* 

In Crescentia Ciijete (the Tutuma tree, whose large fruit- 
shells are so indispensable to the natives as household utensils), 
in Cynometra^ the Cacao-tree ( Theohroma), and the Perigara 
Gustavta (Linn.), the tender blossoms burst forth from the 
half-carbonized bark. When children eat the fruit of the 
Pirigara speciosa (the Chupo), their whole bodies become 
tinged with yellow ; and this jaundice, after a continuance of 
from twenty-four to thirty-six hours, disappears without the 
use of medicine. 

An indelible impression was produced on my mind by the 
luxuriant power of vegetation in the tropical world, when, on 
entering a Cacao plantation {Coca hual)^ in the Valles de 
Aragua, after a damp night, I saw for the first time large 
blossoms springing from the root of a Theohroma^ deeply im- 
bedded in the black soil. This is one of the most instantan- 
eous manifestations of the activity of the vegetative force of 
orgfinisation. Northern nations speak of " the awakening 
of Nature at the first genial breath of Spring ;" — expressions 
that strongly contrast with the imaginative complaint of the 
Stagirite, who regarded vegetable forms as buried in a " still 
sleep, from which there is no awakening, and free from the 
desires that excite to spontaneous motion."* 

(36) p. 230 — " Draw on their heads as caps,'* 

These are the flowers of our Aristoldchia cordata, to which 

reference has been made in Illustration 25. The largest 

flowers in the world, besides those belonging to the CSm- 

positse (the Mexican Helianthus annuus)^ are produced br 

JRafflesia Artwldi, Aristohchia, Datura, Barringtonia^ GustaviOj 

Carolineaj Lecgthis, Ngmphaa, Nelumbium, Victoria Regina^ 

Magnolia, Cactus, the OrchideeB, and the Liliaceous forms. 

* Ariatot. De Oenerai. AnimaL v. I p. 778, and De Somno et VigU, 
cap. i p. 456, Bekker. 
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{37) p. 231 — ^" The luminous worlds which spangle the firma- 
ment front, pole to pole r 
The more magnificent portion of the southern sky, in which 
tshine the constellations of the Centaur, Argo, and the South- 
em Cross, where the Magellanic clouds shed their pale light, 
is for ever concealed from the eyes of the inhabitants of 
Europe. It is only under the equator that man enjoys the 
glorious spectacle of all the stars of the southern and northern 
heavens revealed at one glance. Some of our northern con- 
stellations, — ^as, for instance, Ursus Major and Ursus Minor, 
— owing to their low position when seen from the region of 
Hie equator, appear to be of a remarkable, almost fearfrd mag- 
nitude. As the inhabitant of the tropics beholds all stars, so 
too, in regions where plains, deep valleys, and lofty mountains 
are alternated, does Nature surround him with representatives 
of every form of vegetation. 

In the foregoing sketch of a " Physiognomy of Plants," I 
have endeavoured to keep in view three nearly allied subjects, 
— /A« absolute diversity/ of forms ; their numerical relations, i,e. 
their local preponderance in the whole number of phanerogamic 
floras ; and tlieir geographical and climatic distribution. If 
"we would rise to a general view regarding vital forms ; — the 
physiognomy, the study of the numerical relations (the arith- 
metic of botany), and the geography of plants (the study of 
the local zones of distribution), cannot, as it seems to me, be 
separated from one another. The study of the physiognomy 
of plants must not be exclusively directed to the consideration 
of the striking contrasts of form which the larger organisms 
present, when considered separately; but it must rise to 
the recognition of the laws which determine phgsiognotng of 
nature generaUy^ the picturesque character of vegetation over 
the whole surfiEkce of the earth, and the vivid impression pro- 
duced by the grouping of contrasted forms in different zones 
of latitude and elevation. It is when concentrated into this 
focus that we first clearly perceive the close and intimate 
connection existing between the subjects treated of in the 
preceding pages. We have here entered upon a field of 
inquiry hitherto but little cultivated. I have ventured to 
follow the method first propounded with such brilliant results 
in Aristotle's zoologicid works, and which is so especially 
adapted to establish scientific confidence,*-a method in which 
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the inceflBant effort to arrive at a generalisation of ideas sfSfh 
ported by individual iUnstrations, is associated with an endea- 
vour to penetrate to the specialities of phenomena. 

The enumeration of forms is, from the physiognomical difEer- 
ence of their nature, incapable of any strict dassificatioiL 
Here, as everywhere in the consideration of external formS) 
there are certain main types which present the strongest ccm- 
irasts, — as the groups of the Arbcoescent Grasses, the Aloe 
Imn and the species of Cactus, Palms, Acicular-leaved tree% 
MimosacesB, and Bananas. Even scantiLy dispersed individuais 
belonging to these groups determine the character of a district, 
and produce a lasting impression on the mind of the unsci^i- 
tific but susceptible beholder. Other forma, perhaps mora 
numerous and preponderating, may not appear equally marked 
either by the shape or position of the leaves; tibe relation of 
the stem to the branches, luxuriant vigour, animation, and 
grace; or even by the melancholy contraction of the leaf-organs. 

As, therefore, a physiognomical classification, or a distribu- 
tion into groups according to external appearance, does not 
admit of being applied to the whole vegetable kiu^om col- 
lectively, the basis on which such a classification should be 
ffrounded must necessarily be wholly different from that whi<^ 
has been so happily chosen for the establishment of our com- 
prehensive systems of the natural families of plants. Vege- 
table physiognomy grounds its divisions and the choice of its 
types on all that possesses mass, — as the stem, branches, and 
appendicular organs (the form, position, and size of the leaf^ 
the character and brilliancy of the parenchyma), and ccmse- 
quently on all that is now included under the special term, Che 
organs of vegetation^ and on which depend the preservatioa 
(nourishment and development) of the individual ; while syfr- 
tematic botany, on the odier hand, bases Hie arrangement of 
the natural fimiilies of plants on a consideration of the c^rgans 
of propagation, on which depends the preservation of the 
species.* It was already taught in the school of Aristotle,f 
that the generation of seed is the ultimate aim of the being 
and life of a plant. The process of development in the organs 
of fructification has become, since Caspar Fried. Wolf,J and 

* Kunth, LekrJmch der BoUmik, 1847. Th. i a 611; SchleidfiB, 
J->te Pjlanze und ihr Leben, 1848, s. 100. 
t Prohl 20, r. 
X Theoria OenerationU, § 6 — ^. 
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oar great poet Goethe, the morphological basis of all syste- 
matic botany. 

This science and that also of vegetable physiognomy proceed^ 
I -would here again observe, from two different points of view; 
the former depending upon an accordance in the inflorescence 
and in Ihe reproduction of the delicate sexual organs ; the 
latter on Ihe conformation of the -paits constituting the axes 
(the stem and branches) and on the outline of the leaves^ 
which are mainly determined by the distribution of the vas* 
cular bundles. As, moreover, tiie stem and Inranches, to* 
gether with their appendicular organs, predominate by mass 
and volume, they determine and strengthen the impression we 
receive, while they individualize the physiognomical charact^ 
of the vegetation, as weU as tl^t of the landscape or the zone 
in whidi some distinguished types occur. The law is h^e 
expressed by the accordance and affinity in the marks apper- 
taining to me vegetative, t.e, the nutritient organs. In all 
European colonies tiie inhabitants have been led by resem- 
blances of physiognomy {habitus, fades) to apply the names of 
Buropean forms to certain tropical plants, which bear wholly 
^yfferent flowers and fruits ftotm. ^e genera to which these 
designaticms originally referred. Everywhere in both hemi- 
spheres, the northern settler has believed he could recognise 
Alders, Poplars, Apple and Olive trees ; being misled for the 
most part by the form of the leaves and the direction of the 
branches. The charm associated with the remembrance of 
native forms has strengthened the illusion, and European 
names of plants have thus been perpetuated from generation to 
generation in the slave colonies, where they have been further 
enriched by denominations b<»rowed from the negro languages. 

A remarkable phenomenon is presented by the contxast 
frequently observed to arise from a striking accordance in 
physiognomy, coupled with the greatest difference in the 
organs of inflorescence and fructification — between the external 
fi>rm as determined by the i^pendicular or leaf-system, and 
the sexual oi^ans on which are based the various groups 
of the natural systems of botany. One would be diq>08ed d 
prtori to believe that the aspect of vegetative organs (leaves) 
exclusively so called, must depend upon the structure of the 
organs of reproduction, but this dependence has only been 
ol»erved in a very small number of families, as Ferns, 
Grasses, Cyperacese, Palms, ConifersB, Umbellifersd, and 
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Aroidees. In the LeguminossB this accordance between the 
physiognomical character and the inflorescence can scarcely 
be recognized, excepting whei:e they are separated into 
groups (as PapilionaceaB, CaBsalpinineeB, and Mimosaceae.) The 
t3rpes which exhibit, when compared together, a very different 
structure of inflorescence and fructiflcation, notwithstanding 
external accordance in physiognomy, are Palms and Cycadees, 
the latter being most nearly allied to the Coniferse ; CucvAta, 
belonging to the Ck)nvolvulace8B, and the leafless Cassytha^ a 
parasitical Laurinea ; Equisetum (firom the division of the 
Chyptogamia) and Ephedra (a coniferous tree). The Ghros- 
sulareae {Ribes) are so nearly allied by their efflorescence to 
Cactuses, i, e. the family of the Opuntiaceae , that it is only 
very lately that they have been separated from them ! One 
common family (that of the Asphodelese) comprises the 
giganuc tree, Draccena Draco ^ the Common Asparagus, and 
the coloured flowering Aletris, Simple and compound leaves 
frequently belong not only to the same family, but even to the 
same genus. We found in the elevated plateaux of Peru and 
New Granada among twelve new species of Weinmanniay five 
.with simple, and the remainder with pinnate leaves. The 
genus Aralia exhibits yet greater independence in the leaf- 
form, which is either simple, entire, lobed, digitate, or pinnate.* 

Pinnate leaves appear to me to belong especially to those 
femilies which occupy the highest grade of organic develop- 
ment, as for instance, the Polypetalce ; among perigynic plants, 
the Leguminosse, Eosaceae, Terebinthacese, and Juglaiideee; 
among hypogynic plants the AurantiaceeB, Cedrelaceae, and 
SapindacesB. The elegant form of the doubly pinnate leafi 
which constitutes so great an adornment of the torrid zone, is 
most frequently met with among the LeguminosaB ; among the 
Mimosaceae, and also among some Caesalpinias, Coulterias and 
Gleditschias ; but never, as Kunth has observed, among the 
Papilionaceae. 

The form of pinnate, and more especially of compound 
leaves, is unknown in GentianeaB, Eubiaceae, and Myrtaceae. 
In the morphological development presented by the richness 
and varied aspect of the appendicular organs of dicotyledons, 
we are only able to recognize a very small number of general 
laws. 

^^*x,®®®/^J"ith, Synopsis Plantarum quas in itinere coUegenaU AL 
ae Humboldt et Am. Bonpland, t. iii. pp. 87, 360. 
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STRUCrrUBE AND MODE OP ACTION 

OF 

VOLOANOS 

' IN DIPPEKENT PARTS OP THE EARTH. 

^This Memoir was read at a Public Meeting of the Academy, at 
Berlin, on the 24th January, 1823.) 



When we consider the influence exerted on the study of 
nature during the last few centuries, by the extension of geo- 
graphical knowledge and by means of scientific expeditions 
to remote regions of the earth, we are at once made sensible 
of the various character of this influence, according as the 
investigations have been directed to the forms of the organic 
world, the study of the inorganic crust of the earth, or to the 
knowledge of rocks, their relative ages, and their origin. 
Different vegetable and animal developments exist in every 
division of the earth, whether it be on the plains, where, on 
a level with the sea, the temperature varies with the latitude 
and with the various inflections of the isothermal lines, or on 
the steep declivity of mountain ranges, warmed by the direct 
rays of the sun. Organic nature imparts to every region of 
the globe its own characteristic physiognomy; But this 
does not apply to the inorganic crust of the earth divested of 
its vegetable covering, for everywhere, in both hemispheres, 
from the equator to the poles, the same rocks are found 
grouped with some relation to each other, either of attrac- 
tion or repulsion. In distant lands, surrounded by strange 
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fi>nns of yegetatioii, and beneath a sky beaming with other 
stars than t^ose to which his eye had been accustomed, the 
mariner often recognises, with joyful surprise, argillaceoiig 
schists and rocks familiar to him in his native land. 

This independence of geological relations on the actual 
condition of climates does not diminirfi the beneficial influ- 
ence exercised on the progress of mineralogy and physical 
geognosy by the numerous observations instituted in distant 
regions of the earth, but simply gives a particular direction 
to Hiem. Every expedition enriches natural history with new 
genera of plants and animals. At one time we acquire a 
jknowkdge of new organic forms which are allied to types 

(long familiar to us, and which not unfrequently, by furnishing 
links till then deficient, enable us to establish, in all its ori- 
ginal perfection, an uninterrupted chain of natural structures. 
At another time we become acquainted with isolated struc- 
tures, which appear either as the remains of extinct geneia, 
or members of unknown groups, the discovery of which sti- 
mulates further research. It is not, however, from the inves- 
tigation of the earth's crust that we acquire these manifalii 
additions to our knowledge, for here we meet rather with an 
uniformity in the constituent parts, in the super-position of 
dissimilar masses, and in their regular recurrence, which 
cannot fiiil to excite t^e surprise and admiration of the 
geologist. In the chain of the Andes, as in the mountains 
of Central Europe, one formation appears, as it were, to call 
forth another. Masses identical in character assume the same 
forms; basalt and dolerite compose twin mountains; dolo- 
mite, sandstone, and porphyry form abrupt rocky walls ; while 
vitreous trachyte, containing a large proportion of feldspar, 
rises in bell-shaped and high-vaulted domes. In the most 
remote regions large crystals are separated in a similar manner 
from the compact texture of the fundamental mass, and, 
blending and grouping together into subordinate strata, fre- 
quently annoimoe tJ^e commencement of new and indep&odent 

Digitized by VjOOQ IC 



8TBXTCIUBB AND AOIION 07 YOLCANOS. 855 

fiirmationa. It is thus that the inorgaiiic world may be said 
to reflect itself^ more or less distinctly, in every moimtam of 
any great extent. It is necessary, however, in order perfectly 
to understand the most important phenomena of tiie com- 
pofiition, relatiYe age, and origin of formations, to compaze 
together the observations made in regions of the earth most 
iridely remote from each other. Problems which have long 
baflied the geologist in his own northern region, find their 
sohrtum in the vicinity of the eqnator. I^ as we have 
ahvady observed, remote regions do not present us with 
new formations, that is to say, with unknown groupings of 
Bim}^ substances, they at least help us to unravel the great 
and universal laws of nature, by showing how different strata 
of the crust of the earth are mutually superimposed on, and 
intersect, each other in the form of veins, or rise to different 
elevations in obedience to elastic forces. 

Although our geological knowledge may be thus exten- 
sively augmented by researches over vast regions, it can hardly 
be a matter of surprise that the class of phenomena constitut- 
ing the principal subject of this address should have been so 
long examined in an imperfect manner, since the means of 
oomparison were of dificult, and almost, it may be said, 
of laborious access. 

Until towards the close of the eighteenth century all that 
was known of the form of volcanos and of the action of their 
subterranean forces was derived from observations made on 
two volcanic mountains of Southern Italy» Vesuvius and 
Etna. As the former of these was the js^ore accessible, and 
(like aU volcanos of slight elevation) had frequent eruptions, 
a hill became to a certain degree ^e type according to 
which a whole world — the mighty volcanos of Mexico, South 
America, and the Asiatic l8lands---was supposed to be fanned. 
Such a mode of reasoning involuntarily calls to mind Virgil's 
shepherd, who believed tiiat in his own hionble cot he saw 
the image of the eternal city, Imperial Home. 

Digitize A (£dOgIe 



S56 YIEWS OF XATITBE. 

Hus imperfect mode of stud3dng nature might indeed have 
been obTiated by a more attentive examination of the whole 
Mediterranean, and especially of its eastern islands and littoral 
districts, where mankind first awoke to intellectual culture and 
to a higher standard of feeling. Among the Sporades, tradiytic 
rocks have risen from the bottom of the sea, and have formed 
lands similar to those of the Azores, which in the course ci 
three centuries have appeared periodically at three almost 
equal intervals of time. Between Epidaurus and Troezene, 
near Methone, in the Peloponnesus, there is a Monte Nuovo, 
described by Strabo and since byDodwell. Its elevation 
is greater than that of the Monte Nuovo of the Phlegrsean 
fields near Baise, and perhaps even than that of the 
new volcano of Xorullo, in the plains of Mexico, which I 
found to be surrounded by many thousand small basaltic 
cones, upheaved from the earth, and still emitting smoke. 
It is not only in the basin of the Mediterranean, that volcanic 
fires escape from the permanent craters of isolated moun- 
tains having a constant communication with the interior of 
the earth, as Stromboli, Vesuvius, and Etna; for at Ischia, and 
on Mount Epomeus, and also, according to the accounts of ^e 
ancients, in the Lelantine plain, near Chalcis, lavas have 
flowed from fissures which have suddenly opened on the 
surface of the earth. Besides these phenomena, which fall 
within historical periods, that is, within the narrow bounds 
of authentic tradition, and which Bitter purposes collecting 
and explaining in his masterly work on geography, the 
shores of the Mediterranean present numerous remains of 
the earlier action of fire. The south of France exhibits in 
Auveigne a distinct and peculiar system of volcanos, linearly 
arranged, trachytic domes alternating with cones of eruption, 
emitting lava streams in the form of bands. The plains of 
Lombardy, which are on a level with the sea, and con- 
stitute the innermost bay of the Adriatic, inclose the tra- 
chyte of the Euganean Hills, where rise domes of granular 
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trachyte, obsidian, aad pearl-stone. These masses are deve-* 
loped from each other, and break through the lower chalk 
formations and nnmmulitic limestone, but have never been 
emitted in narrow streams. Similar evidence of former 
revolutions of our earth, is afforded in many parts of the 
Greek Continent and in Western Asia, countries which will 
undoubtedly some day yield the geologist ample materials for 
investigation, when the light of knowledge shall again shine 
on those lands whence it first dawned on our western world, 
and when oppressed humanity shall cease to groan beneath 
the weight of Tiurkish barbarism. 

I aUude to the geographical proximity of such numerous and 
various phenomena in order to show that the basin of the 
Mediterranean, with its series of islands, might have enabled 
the attentive observer to note all those phenomena which 
have recently been discovered under various forms and struc- 
tures in South America, Teneriffe, and in the Aleutian 
islands, near the Polar region. The materials for observation 
were, no doubt, accumulated within a narrow compass ; but 
it was yet necessary that travels in distant countries and 
comparisons between extensive tracts of land, both in and out 
of Europe, should be undertaken, in order to obtain a correct 
idea of Ihe resemblance between volcanic phenomena and of 
their dependence on each other. 

Language, which so frequently imparts permanence and 
authority to first, and often also erroneous views, but 
which points, as it were, x instinctively to the truth, has 
applied the term volcanic to all eruptions of subter- 
ranean fire and molten matter; to columns of smoke and 
vapour which ascend sporadically from rocks, as at Colares, 
after the great earthquake of Lisbon; to Salses, or all- 
iaceous cones emitting moist mud, asphalt, and hydrogen, 
as at Girgenti in Sicily, and at Turbaco in South Anierica; 
to hot Geyser firings, which rise under the pressure of elastic 
vapours; and, in general, to all operations of impetuous 
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^toral fixroes wbich have their seat deep in the interior of 
our planet. In Central America (Guatimala) and in the 
mulippine Islands, the natives even fi)rmally distinguish 
between Volcanet de agtut y de Jwgo, Tolcanos emitting 
water, and those emitting fire; designating by the former 
i^pellation, moimtains from which subterranean waters bmst 
fcnrth from time to time, accompanied by a dnll hollow soxmd 
and violent earthquakes. 

Without denying the connection, which undoubtedly exists 
among the phenomena just referred to, it would seem ad- 
visable to apply more definite terms to the phyacal as w^ 
as to the mineralogical portion of the science of geolc^y, and 
not at one time to designate by the word volcano a mountain 
terminating in a permanent fire-emitting mouth, and at 
another to apply it to any subterranean cause, be it what it 
may, of volcanic action. In the present condition of our 
earth, the form of isolated conical moimtains (as those of 
Vesuvius, Etna, the Peak of Teneriffe, Tunguragua and 
Ootopaxi) is certainly the shape most commonly observed 
in volcanos. I have myself seen such volcanos varying in 
hdght from the most inconsiderable hill to an elevation of 
more than 19,000 feet above the levd of the sea. Besides 
such conical forms, however, we continually meet with per- 
manent fire-emitting mouths, in which the communicati<m 
with the interior of the earth is maintained on £3a:-extended 
jagged ridges, and not even always from the centre of their 
i&ural summits, but at their extremity towards their dope. 
Such, for instance, is Pidiincha, situated between Ihe 
Pacific and the dty of Quito, which has acquired celebrity 
from Bouguer's earliest bannnetric formulsB, and such aie 
the volcanos on the Steppe de los Pastes, situate at 
more than 10,000 feet above the level of the sea. All these 
variously shaped summits eonost of trachyte, formerly known 
w trap-par|^yry; a granular stone fWl of narrow fissures, 
oraipoeed of Afferent kinds of fddsper (Ifdbv^dorite, oligok^ 
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and albite), angite, hornblende, and acnnetimes intersperted 
nica, and eyen qoartz. Wherever the eyidences of the first 
etmption, the ancient stmctures — ^if I may use the exj^ression 
—remain complete, the isolated cone is surrounded, circus* 
like, -with a hig^ wall of rock consisting of different super- 
imposed strata, ^icompassing it like an outer sheath. Such 
•wvJIb or circular indosures acre termed craters of elevation^ 
and constitute a great and important phenomenon, upon 
-winch that eminent geologist, Leopold von Bueh, from whose 
-writings I have borrowed many &cts advanced in this trea- 
tise, presented so remarkal^e a papa: to our Academy five 
years ago. 

Yolcanos which communicate with the atmosphere by 
means of fire-emitting mouths, such as conical basaltic hills^ 
and dome-like craterless trachytic mountains, (the latter being 
sometimes low, like the Sarcouy, and sometimes high, like the 
Chimborazo,) form various groups. Comparative geography 
draws our attention, at one time, to small Axchipelfl^os or 
independent mountain-systems, with craters and lava streams, 
like those in the Canary Ides and the AjBpres, and without 
craters or true lava streams, as in the Euganean hills, and the 
Siebengebirge near Bonn; at another time, it makes us ac- 
quainted with volcanos arranged in sin^ or double chains, 
and extendiag for many hundred miles in length, either 
running parallel with the main direction of the range, as in 
Guatimala, Peru, and Java, or intersecting its axis at right 
angles, as in tropical Mexico. In this Uuid of the Aztecs fire-* 
emitting trachytic mountains alone attain the high snow limit : 
tiiey are ranged in the direction of a parallel of latitude, 
and have probably been upheaved from a chasm extending 
over upwards of 420 miles, intersecting the whole continent 
from the Pacific to the Atlantic. 

This crowding together of volcanos, either in rounded 
groups or double lines, affbrds the most convincing proof 
lliat their action does not depend on slight causes located 
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near tiie snr&oe, but that they are great and deep-seated phe- 
nomena. The whole of tiie eastern portion of tide American 
continent, which is poor in metals, has in its present condi- 
tion no fire-emitting openings, no trachytic masses, and 
perhaps no basalt containing olivine. All the yolcanos of 
America are united in the portion of the continent opposite to 
Asia, along the chain of the Andes, which runs nearly due 
north and south oyer a distance of more tiian 7200 miles. 

The whole elevated table-land of Quito, which is surmoimted 
by the high mountains of Pichincha, Cotopaxi, and Tunguragua, 
constitutes one sole volcanic hearth. The subterranean fire 
bursts sometimes from one and sometimes from another of 
these openings, which have generally been regarded as inde- 
pendent volcanos. The progreasive movement of the fire 
has, for three centuries, inclined fix)m north to south. Even 
the earthquakes, which so fearfully devastate this portion 
of the globe, afford striking evidence of the existence of sub- 
terranean communications, not only between countries where 
there are no volcanos — as has long been known — ^but likewise 
between volcanic apertures situated at a distance from each 
other. Thus the volcano of Paste, east of the river Guaytara, 
continued during three months of the year 1797, to emit, 
iminterruptedly, a lofty column of smoke, imtil it suddenly 
ceased at the moment of the great earthquake of Eiobamba, 
(at a distance of 240 miles,) and the mud eruption of the 
"Moya," in which fixmi thirty to forty thousand Indians 
perished. 

The sudden appearance, on the 30th of January, 1811, of 
the island of Sabrina, in the group of the Azores, was the 
precursor of tiie dreadful earthquakes which, ftirther westward, 
shook, from May, 1811, to June, 1813, almost iminterruptedly, 
first the Antilles, then the plains of the Ohio and Mississippi, 
and lastly, the opposite coasts of Venezuela or Caracas. Thirty 
days after the total destruction of the beautiful capital of the 
province, there was an eruption of the long inactive volcano 
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of St. Vincent, in the neighbouring islands of tlie Antilles. 
A remarkable phenomenon accompanied this eruption: at the 
moment of this explosion, which occurred on the 30th of April, 
1 811 , a terrible subterranean noise was heard in Soutii America, 
oyer a district of more than 35,000 square miles. The inha- 
bitants of the banks of the Apure, at the confluence of the Kio 
Kula, and those living on the remote sea-coast of Venezuela, 
agreed in comparing this sound to the noise of heavy artillery. 
The distance from the confluence of the Kio Nuk with the 
Apure (by which I entered the Orinoco) to the volcano of St. 
Vincent, measured in a straight line, is no less than 628 miles. 
This noise was certainly not propagated through the air, and 
must have arisen from some deep-seated subterranean cause; 
its intensity was, moreover, hardly greater on the shores of 
the Caribbean sea, near the seat of the raging volcano, than in 
the interior of the country in the basin of ihe Apure and the 
Orinoco. 

It would be useless to multiply examples of this nature, 
by adducing others which I have collected: I will therefore 
only refer to one frirther instance, namely, tiie memorable 
earthquake of lisbon, an important phenomenon in the annals 
of Europe. Simultaneously with this event, which took 
place on the 1st of November, 1755, not only were the Lakes 
of Switzerland and the sea off the Swedish coasts violently 
agitated, but in the eastern portion of the Antilles, near the 
islands of Martinique, Antigua, and Barbadoes, the tide, 
which never exceeds thirty inches, suddenly rose upwards of 
twenty feet. All these phenomena prove, that subterranean 
forces are manifested either dynamically, expansively, and 
attended by commotion, in earthquakes ; or possess the property 
of producing, or of chemically modifying substances in volca- 
nos; and they frirther show, that these forces are not seated 
near the surface in the thin crust of the earth, but deep in ^e 
interior of our planet, whence through fissures and unfilled 
veins they act simultaneously at widely distant points of the 
earth's surface. 
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Hie more Taried the stnictare of yolcanos, that is to ny, 
of delations indosing a channel through which the molten 
niasses of the interior of the earth reach the snrfEioe, the 
more important it is to form a correct idea of these stnictores 
hy careful measurement. The interest derived from mea^ 
surements of tliis kind, which I made a special subject of 
inquiry in the western hemisphere, is increased by the consi- 
deration, that the objects to be measured yary in magnitude 
at different points. A philosophical study of nature seeks, in 
considering the changes of phenomena, to connect the present 
with the past. 

In order to ascertain the periodic recurrence, or the laws 
of the progressiTe changes in nature, we require certain fixed 
points, and carefully conducted obserrations, which, by their 
connection with definite epochs, may serve as a basis for 
numerical comparisons. If the mean temperature of the atmo- 
sphere and of the earth in different latitudes, or the mean 
height of the barometer at the sea level, had been deter- 
mined only once in every thousand years, we should know to 
what extent the heat of climates has increased or diminished, 
and whether any changes have taken place in the height of the 
atmosphere. Such points of comparison are es^pecially required 
to determine the inclination and declination of the magnetic 
needle, and the intensity of those electro-magnetic forces oa 
which Seebeck and Erman, two admirable physicists belonging 
to this Academy, have thrown 90 much light. If it be a meri- 
toiious xmdertaking on the part of learned sodeties to investi- 
gi^ with parseverance the cosmical changes in the heat and 
pressure of the atmo^>here, and particularly the magnetie 
direction and intensity, it is no less the duty of the travelling 
geologist to direct attention to Hie varying hdght of volcanos 
in detemdnij;^ the inequalities of the earth's sur&ce. The 
observations which I fininerly made in the Mexican mountains, 
at the volcano of Toluea, at Popocatepetl, at the Cofi« de 
Perote, or Nauhcampatepetl, and Xorullo, and in the Andes 
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of Quito at Pichinclia, I have had opportunities since my 
xetom to Europe^ of repeating, at different periods, on Mount 
Vesuvius. Where complete trigonometric or barometric me»- 
(ror^nents are wanting, their place may be supplied by angles 
of altitude laid down with precision, and taken at points accu- 
rately determined. The comparison of such determinations, 
made at difEbrent periods of time, may sometimes be eyesi 
preferable to the complication of more complete operations. 

Sanssure measured Yesnyiiis in 1773, and at that time 
both the north-western and south-eastern mai^ins of the 
crater appeared to him to be equal in height. He foimd 
tiieir eleTation above Ihe level of the s^ to be 3894 feet. 
The eruption of 1794 occasioned a fidling in towards the 
south, and an inequality in the margins of the crater, which 
may be distinguished from a considerable distance even by 
the most unpractised eye. Leopold von Buch, Gay Lussac, 
and myself, measured Momit Vesuvius three times in the year 
1805, and found that ^e elevation of the northern margin, la 
Bocca del Palo, opposite the S(»nma, was exactly as it had 
been given by Saussure, while the southern margin was 479 
feet lower ^lan it had been in 1773. The devation of the 
volcano itself towards Torre del Ghreco (the side towards which, 
£ar thirty years, the volcanic action has be^i principally 
directed) had, at that time, decreased one-eighth. The cone 
of cinders bears to the total height of Vesuvius the relation 
of 1 : 3; in Pichincha, the ratio is as 1 : 10, and at the Peak 
of Teneriffe, as 1 : 22. Of these three volcanic mounteiBs, 
Vesuvius has, therefore, comparativdy, the highest cone of 
cinders; probably because, being a volcano of inconsiderable 
hei^bt, it has chidBy acted through its summit. 

A hw months ago, in the year 1822, 1 succ^ded not only 
in repeating my earlier barometric measurements of Mount 
V«savius, but also in determining more completely all the 
f ftM^TJg of the crater (1) during three ascents of the moun- 
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Hiese determinations are, perhaps, deserving of some 
degree of attention, since they embrace the long period of 
the great eruptions between 1805 and 1822, and are probably 
the only measurements hitherto published of any volcano 
wbicli admit of comparison in all their parts. They prove, 
that the margins of the crater should be regarded as a mudi 
more permanent phenomenon than has hitherto been supposed, 
from the hasty observations made on the subject; and that 
this character appertains to them everywhere, and not merely 
in those instances where, as at the Peak of Teneriffe, and in all 
the volcanos of the Andes, they evidently consist of trachyte. 
According to my latest determinations it would seem, that 
since the time of Saussure, a period of forty-nine years, the 
north-western margin of Vesuvius has probably not changed 
at all, and that the south-eastern one, in the direction of 
Bosche Tre Case, which in 1794 had become 426 feet lower, 
has since then only altered about 64 feet. 

If, in the newspaper reports of great eruptions, we often 
find assertions made of an entire change of form in Mount 
Vesuvius, and if these assertions appear to be confirmed by 
the picturesque views of the volcano made at Naples, the 
cause of the error arises from the outlines of the margins of 
the crater having been confounded with those of the ccmes <^ 
eruption accidentally formed in its centre, the bottom of 
which has been raised by the force of vapours. A cone 
of eruption of this kind, formed by the accimiulation <^ 
masses of rapilli and scoriae, gradually came to view, 
above the south-eastern margin of the crater, between the 
years 1816 and 1818. The eruption in tiie month of 
February, 1822, increased this cone to such an elevation, 
that it projected fix)m 107 to 117 feet above the north- 
western margin of the crater (the Rocca del Palo). This Te- 
markable cone, which was at length regarded at Naples as the 
actual summit of Vesuvius, fell in with afearftd crash at the last 
eruption, on the night of the 22nd of October; in consequence 
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of which, tiie bottom of the crater, which had continued nnin- 
terruptedly accessible from the year 1811, is now nearly 800 
feet below the northern and 213 feet below the southern 
margin of the yolcano. The yarying form and relative posi- 
tion of the cones of eruption, the apertures of which must not, 
as they sometimes are, be confounded with the crater of the 
Tolcano, give to Vesuvius at different epochs a peculiar 
physiognomy; so much so, that the historiographer of this 
volcano, by a mere inspection of Hackert*s landscapes in the 
Palace of Portici, might guess the exact year in which the 
artist had made his sketch, by the outline of the summit 
of the mountain, according as the northern or southern side is 
represented in respect to height. 

Twenty-four hours after the fall of the cone of scoriae, which 
was 426 feet high, and when the small but numerous streams 
of lava had flowed off, on the night, between the 23rd and 
24th of October, there began a fiery eruption of ashes and 
rapilli, which continued uninterruptedly for twelve days, but 
was most violent during the first four days. During this 
period tiie explosions in the interior of the volcano were so loud 
that the mere vibrations of the air caused the ceilings to crack 
in the Palace of Portici, although no shocks of an earthquake 
were then or had previously been experienced. A remarkable 
phenomenon was observed in the neighbouring villages of 
Kesina, Torre del Qreco, Torre del' Anmmziata, and Bosche 
Tre Case. Here the atmosphere was so completely saturated 
with ashes that the whole region was enveloped in complete 
darkness during many hours in the middle of the day. The 
inhabitants were oHi^ed to carry lanterns with them through 
the streets, as is often done in Quito during the eruptions of 
Pichincha. Never had the flight of the inhabitants been more 
general, for lava streams are less dreaded even than an erup- 
tion of ashes, a phenomenon unknown here in any degree of 
intensity, and one which fills the imaginations of men with 
images of terror from the vague tradition of the manner 
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in wliioh Hercukneam, Pompeii, and StabieB were de>- 
stroTcd. 

Tlie hot aqueous Tapour which issued firom. Ihe crater 
daring the eruption, and difibsed itself through the atmospheie, 
fimned, on cooling, a dense cloud, which enyeloped the column 
of ashes and fire, that rose to an delation of between 9000 
and 10,000 feet aboye the leyel of the sea. So sudden a 
condensation of yapour, and, as Qay Lussac has shown, tlie 
formation of the doud itself, tended to increase electrio tenskm. 
Flashes of foriced lightning darted in all direoticms from liie 
oolumn of ashes, idiile the rolling thimder might be deadly 
distinguished from the deep rumbling sounds within the yd- 
oano. In no other eruption had the play of the deotric foroeB 
been so powerAilly manifested as on this oecasion. 

On the morning of the 26th of October the strange report 
was drculated that a stream of boiling water wbb gushii^ 
frtmi the crater, and pouring down the cone of cinders. Mon- 
tioelli, the zedous and learned obseryer of the yolcano, soon 
percdyed that this erroneous report originated in an opticd 
illnsicm, and that the supposed stream of water was a grest 
quantity of dry ashes which issued like drift sand from a 
oreyioe in the highest margin of the crater. The long drought, 
which had parched and desolated the fidds before this erfxp- 
tion of Yesuyius, was succeeded, towards tiie termination of 
the phenomenon, by a continued and yiolent rain, occadoned 
by the volcanic storm which we haye just described. A simi- 
lar i^enomenon characterizes the terniinati<m of an eruptian 
in ail zones of the earth. As the cone of cinders is usually 
wrapped in clouds at this period, and as the rain is 
poured forth with most yiolence near this portion ci the yd- 
cano, streams of mud are generally obseryed to descend from 
the sides in all directions. The terrified peasant looks upon 
them as streams of water that rise from the mienar of the 
yolcano and oyerflow the crater, while the deceiyed geologist 
beheves that he can recognise in them either sea- water or 
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muddy products of the Tolooao, the so-caUed eruptions houemesy 
or, in the language of the old French systematisers, products 
of an igneo-aqueous liquefaction. 

Where, as is generally the case in the chain of the Andes, 
ike summit of the volcano penetrates beyond the snow-line, 
attaining sometimes an elevation twice as great as that of 
Mount Etna, the inundations we have described are rendered 
very frequent and destructive, owing to the melting and per- 
meating snow. 

These are phenomena which have a meteorological connec- 
tion with the eruptions of volcanos, and are variously modified 
by the heights of the mountains, the circumfer^ice of the 
summits which are perpetually covered with snow, and the 
degree to which the walls of cinder cones become heated; bat 
they cannot be regarded in the light of true volcanic phenomena. 
Subterranean lakes, communicating by various channels with 
the mountain streams, are frequently formed in deep and vast 
cavities, either on the declivity or at the base of volcanos. 
When the whole mass of the volcano is powerfrdly shaken 
by those earthquakes which precede all eruptions of fire in 
the Andes, the subterranean vaults open, and pour forth 
streams of water, fishes, and tuf^iceous mud. This singular 
phenomenon brings to mind the Pimelodes Oychpvmy or the 
Silures of the Cyclops, which the inhabitants of the plateau 
<tf Quito call Prefiadilla, and of which I gave a circumstantial 
account soon after my return to Europe. When, on the 
night between the 19th and 20th of June, 1698, the summit 
of Mount Carguairazo, situated to the north of Chimborazo, 
and having an elevation of more than 19,000 feet, fell in, all 
the country for nearly 32 square miles was covered with 
mud and fishes. A similar eruption of fish from the volcano 
of Imbaburu was supposed to have caused the putrid fever, 
which, seven years before this period, raged in the town of 
Ibarra. 

I refer to these facts because they throw some light on the 
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difference between the eruption of dry ashes and mud-like inun- 
dations of tuff and trass, investing fragments of wood, charcoal, 
and shells. The quantity of ashes recently erupted from Mount 
Vesuvius, like every phenomenon connected with volcanos 
and other great and fearful natural phenomena, has been 
greatly exaggerated in the public papers ; and two Neapolitan 
chemists, Vicenzo Pepe and Guiseppe di NobOi, even asserted 
that the cinders were mixed with given proportions of gold and 
silver, notwithstanding the counter-statements of MonticeDi 
and Covelli. According to my researches the stratum of ashes 
which fell during the twelve days was only three feet in 
thickness in the direction of Bosche Tre Case, on the declivity 
of the cone, where they were mixed with rapilli, while in the 
plains its greatest thickness did not exceed from 16 to 19 
inches. Measurements of this kind must not be made at 
spots where the ashes have been drifted by the wind, like 
snow or sand, or where they have been accumulated in pulp- 
like heaps by means of water. The times are passed in which, 
after the manner of the ancients, nothing was regarded in 
volcanic phenomena save the marvellous, and when men would 
believe, like Ctesias, that the ashes from Etna were borne as 
&r as the Indian peninsula. A portion of the Mexican gold 
and silver veins is certainly found in trachytic porphyry, but 
in the ashes of Vesuvius which I myself collected, and which 
were, at my request, examined by that distinguished chemist 
Heinrich Rose, no trace of either gold or silver was to be 
discovered. 

However much these results, which perfectly correspond 
with the more exact observations of Monticelli, may differ from 
those recently announced, it cannot be denied that the erup- 
tion of ashes, which continued from the 24th to the 28th of 
October, is the most memorable that has been recorded, on 
unquestionable evidence, in reference to Mount Vesuvius, 
since the death of the elder Pliny. The quantity of ashes 
erupted on this occasion was probably three times as great 
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as the whole quantity which has fallen since yolcanic pheno- 
mena have been observed with attention in Italy. A stratum 
firom 16 to 19 inches in thickness does certainly, at first sight, 
seem very inconsiderable, when compared with the mass with 
which we find Pompeii covered. But, without taking into 
account the heavy rains and the inundations which must 
have increased the bulk of this stratum in the course of ages, 
and without reviving the animated contention maintained 
-with much scepticism on the other side of the Alps, regarding 
the causes of the destruction of the Campanian cities, it may, 
at any rate, be here observed that the eruptions of a vol- 
cano, at widely remote epochs, cannot be compared with 
respect to their intensity. AU conclusions must be insufficient 
that are based on mere analogies of quantitative relations of 
the lava and ashes, the height of the column of smoke, and 
the intensity of the explosions. 

We learn firom the geographical description of Strabo, and 
from the opinion expressed by Vitruvius on the volcanic origin 
of pumice, that, imtil the year of Vespasian's death, that is to 
say, until the eruption which buried Pompeii, Vesuvius 
appeared more like an extinct volcano than a Solfatara. 
"When, after a long-continued repose, subterranean forces sud- 
denly opened for themselves new channels, penetrating through 
strata of primitive rock and trachyte, eflfects must have been 
produced to which no analogy is afforded by those of subsequent 
occurrence. We clearly learn fi-om the well-known letter in 
which Pliny the yoimger informs Tacitus of the death of his 
uncle, that the renewal of the eruptions, or, one might almost 
say, the revival of the slimibering volcano, began with an 
outbreak of ashes. The same phenomenon was observed at 
Xorullo, when the new volcano, in the month of September, 
1759, breaking through strata of syenite and trachyte, was 
suddenly upheaved in the plain. The country people fled in 
terror on finding their cottages covered with ashes thrown 
up from the earth, which was bursting in every direction. 

2b 
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In the ordinary pmodical manifertations of yolcanio aetxfify 
a shower of ashes usually tenmnates eadi partial emptioK. 
Ibe letter of the younger Pliny eox^ains, mareover^ a 
passage which clearly shows tibat the dry ashes idling 
from the air immediately attained a height of four c« fiie 
&et» independent of aocumulation by drifto. " The courts" 
the narratiYe oontinues, '' which led to the ^Mortmaiit in. whkh 
Pliny took his siesta^ was so Med with ashes and piumae 
Aat, had the sleeper tarried longer, he would have found 'Qm 
passage wholly blocked up." Within Ihe indosed linifts of 
a court the wind cannot have exercised any y^ ooasidenUft 
influence on the drifting of the ashes. 

I have interrupted my comperatiTe view of Tokanos by 
diffisrent observations in relation to Vesuvios, partly on aeeouKt 
of the great interest excited by its recent eruption^ and partfy 
because every great outpourii^ of ashes ahnost invoioK. 
tazily recalls to mind the ckssie soil of Pompdi and Hexcu- 
bmeum. In a note, not adapted to be read to ^ <«^*nwr 
to whom this kcture ia addressed, I have cdlected aU the 
aLementfr of the barometric measur^araits which I made 
during the dose of kuit year at Mount Vesuvius, and in iht 
Camiu Phkgrffii. 

We have hitherto oonodered the &»rm and e£^ts of Ihose 
volcanos which are perman^itly eonneeted, 1^ means of a 
ocater, with the intmor ai the eartL The summits dL &qA 
Yolcanos are upheaved masses of traehjrte and lava intexae^^ed 
by muneroBS veins. The permanency of th^ e£Eb^s indi- 
oates a hi§^y complex (riarueture. Thsfj have, 90 to say, a 
oertain individuality of character, whidi xemams unalteied 
fiar long periods of time. Gontiguoiis mountains genenfi^ 
yield whoU7 difioreit products; for instance: leueitio ani 
fiddspathic lavas, obsidian with pumiee, and basodtie inaumi 
OQDtaining oUvine. Thej belcoig to tha Bu»e reeent plieno* 
mena of the earthy usually breaking through all the i^nte of 
tiie floats foana^i«l» avd ^eir lava oarxents and paodaeti are 
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oi sabsequent odgin to our valleys. Their life, if I may be 
pennitted to use a figuratiTe egression, depends upon the 
mode ai^ the duration of l3ieir conneetion Tvith the interior 
of the earth. After continuing for centuries in a state of 
repose, their activity is often suddenly revired, and they then 
become converted into Solfataras, emitting aqueous vapours, 
gases, and acids. Occasionally, as at the Peak of Tenerilfe^ 
tibeir ERmmdts have already become a laboratoiy of regene- 
xated sulphur, while considerable lavn currents, being basakie 
nesr the base, and mixed with obsidian and pumice at greater 
eiermiionB, where the pressure is less, continue to flow ^ra 
'&m sides of the mountain (2). 

Besides volc£aM>s which have permanent craters, there is 
anothor kind of volcanie phenomena less firequentih^ observed 
HaoL the fonner^ but especially instructive to the geologist, 
as ^y remind us of the primitive world, iiiat is, of the 
«8Biiest revolutions of our planet IVadbrytic mountains 
snddeidy open, and affer throwing up ai^ies and lava, close 
again never perhaps to re-open. Bach has been the case with 
tin mighty volcano of Antisana in Ihe chain of the Andes, 
and with Mount Epomeus in Ischia, in the year 1S02. 
Occasionally such an eruption has occurred even in the 
plains^ as on the tal^-land of Quito, in Iceland at a dis* 
tsDoee from Heda, and in tiie Lelantine planis of Euboea* 
Many upheaved islands belong to this class of transitory 
phenomena. In these cases, the cozmeetton witii the rote- 
zior of the eartii is ne« permanent, the action ceasiz^ as 
aocm as the fissure, or channel of commtinication, is {^in 
closed* Yeins of basalt, doleiite, and porphyry, which tra- 
VGRK almost aH formations in deferent parti of the eartli; 
and tiie masses of syenite, angitic parphyry, and amygdaloid, 
which ohara^erise the most recent strata of transiticm rocky 
and the oMest star at n m of the fioetz Ibrmatkm ; have all probalty 
been farmed in a similar manner. In the yonthM period of oar 
ptbmety the substances that had continued in a fluid conditioB 
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wiHiin the earth, broke through its crust, everywhace 
intersected with fissures, and became solidified as granular 
Tcins, or were spread out in broad superimposed strata. 
The products that may be termed exclusively volcanic, which 
have come down to us fi*om the primitive ages of the world, 
have not flowed in streams or bands like the lava of our 
isolated conical mountains. The mixtures of ai^te, titanic 
iron, feldspar, and hornblende, may have been tiie same at 
different periods, sometimes allied to basalt, sometimes 
to trachyte; while chemical substances, (as we learn 
from Mitscherlich's important labours and the analogies 
presented by artificial igneous products,) may have ranged 
themselves in layers according to some definite laws of 
crystallization. In all cases we perceive that substances 
similarly composed have come to the surface of the earth 
by very different means, either by being simply upheaved, 
or escaping through temporary fissures; and that break- 
ing through the older rocks, that is to say, through the 
earlier oxidized earth's crust, they have flowed in the form of 
lava streams from conical mountains haying a permanent 
crater. If we do not suflficiently distinguish between these 
various phenomena, our knowledge of the geology of volcanos 
will again be shrouded in that obscurity, from which nmne- 
Tous comparative experiments are now beginning gradually 
to release it. 

The questions have often been asked, what is it that bums 
in volcanos, what generates the degree of heat capable 
of mixing earths and metals together in a state of frision? 
Modem chemistry has attempted to reply that it is the earths^ 
metals, and alkalies themselves, that is to say, the metal- 
loids of these substances, which bum. The solid and already 
oxidized crust of the earth separates the surrounding atmo- 
sphere, with the oxygen it contains, from the combustible 
unoxidized substances in the interior of our planet. By the 
contact of these metalloids with the atmospheric oxygen 
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the disengagement of caloric ensues. The celebrated and 
talented chemist, who advanced this explanation of volcanic 
phenomena, soon himself relinquished it. The experiments 
"which have been made in mines and caverns in all parts 
of the earth, and which M. Arago and myself have col- 
lected in a separate treatise, prove that even at an in- 
considerable depth, the temperature of the earth is much 
higher than the mean temperature of the atmosphere at 
the same place. This remarkable, and almost xmiversally 
confirmed &ct, is connected with what we learn from 
volcanic phenomena. The depth at whidi we might re- 
gard the earth as a fused mass, has been calculated. The 
primitive cause of this subterranean heat is, as in all planets, 
the formative process itself, the separation of the spherically 
conglomerating mass from a cosmical aeriform fluid, and the 
cooling of the terrestrial strata at different depths by the radia- 
tion of heat. All volcanic phenomena are probably the result 
of a permanent or transient connection between the interior 
and the exterior of our planet. Elastic vapours press the 
fused oxidizing substances upwards through deep fissures. 
Volcanos therefore are intermittent earth-springs, from 
which the fluid mixtures of metals, alkalies, and earths, which 
become consolidated into lava currents, flow gently and 
calmly, when being upheaved they find a vent. In a similar 
manner, according to Plato's Pheedon, the ancients regarded 
all volcanic streams of fire as elisions of the Pyriphlegethon. 
I would fain be permitted to add one yet bolder observa- 
tion to those I have already ventured to advance. May not 
the cause of one of the most wonderful phenomena presented 
by the study of petrifactions, be dependent on the condition of 
the inner heat of our planet, which is indicated by thermometric 
experiments on springs (3) rising from different depths, and 
by observations on volcanos? We find tropical animals, 
arborescent ferns, palms, and bamboos, buried in the cold 
north, and everywhere the primitive world presents a distri- 
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btttion of oiganio atractnres wholly at Tarianoe widi existbig 
i»]i^ar>ai3V rektioiis. Many hypethetee ha^e been advaaeed in 
^noi^^ivtM^ of to important a porofalem, fueh as the aj^xroxima- 
tion of a eomet, the altered oWqnity of the ecliptie, and the 
increaeed intensity of the sun's light; but n<me of tibese have 
satisfied at onee the aatnmomer, the physidst, and the geo- 
logist. I, fw my part, would willingly kaye andistorfoed 
ihe axis of the earth or the li§^ of the son's disk, (finn 
whose spots a celdvated astroiu>mer explained frnitfblneflB 
and &ilnre of cn^s,) yet it iqipears to me that in every 
planet there exist, independently of its relations to a een- 
tml body and its astronomical position, numerous cam a o 
l^r the devtth^ment of heat, in processes of oxidation, in 
preoipitatioa, in the diemically altered oi^acity of bodies, tike 
iaesease of eleetrD-magaetic tension, and in the ohanm^ of 
oommunicatton i^Kned hetween its internal and external 
parts. 

Wherever, in ihe primitiTe world, heat was radiated fcoat 
the de^ly fissured erust of the earth, palms, arboreseeot 
ieras, and all the animals <^ the torrid zone, could perhaps 
have fimmshed £or centuries over extensive tracts of land. 
Aooording to this view, whidi I haTe already published in 
WlJ woric entitled Oeof^mastiseker Versueh uber die Lagenang 
der QMrgBarten in heidm MemisphMrm,* the temperature 
£(£ volcauos vfonld foe that of the interior of our earth itsd^ 
and Ihe same causes whioh now occasion such fearfully devas- 
tating results, may have been able to produce, in eyery 
xone, Ihe most luxuriant yegetation on the newly oxidised 
crust of the earth and on the deeply fissured strata <^ rocks. 

Should it be assumed, for the purpose of explainii^ the 
wonderfid distribution of tropical forms in Iheir ancient mau- 
solea, that the long-haired elephantine animals, which are now 
£rand embedded in ice, were onee indigenous to nortiiem lati- 

^ Oeognostical Essay on the superponOon of Bocks in both Semi' 
spheres, aro. Loud. 180«. 
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tudes, and that animals of similar forms, belosging to the same 
t3rpe, 88, for instance, lions and lynxes, were capflJ>le of liyiag 
in wholly difiEerent climates, snch a mode of e^lanation would 
^ all events not admit of being extended to Tegetable pro- 
ducts. From causes developed by the physiology of vq g^* 
tation, palms, bananas, and arborescent monocotyledons, Boe 
unable to endure the deprivation of their appendicular oigans, 
by the northern oold; and in the geological problem which 
we are here considering, it seems to me a matter of difficulty 
to admit any distinction between vegetable and animal struc- 
tures. One and the same mode of explanation must be ap- 
plied to both forms. 

in concluding this treatise, I have added some uncertain 
and hypothetical conjectures to the &ctB which have been 
collected in widely remote regions of the earth. The philoso- 
phical study of nature rises above the requirements of mere 
delineation, and does not consist in the sterile accumulation of 
isolated facts. The active and inquiring spirit of man may 
tiierefore be occasionally permitted to escape from the present 
into the domain of the past, to conjecture that which cannot 
jet be clearly d^ermined, and thus to rev^ amid the ancient 
and ever-recurring myths of geology. 
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EXPLANATORY ADDITIONS. 

(1) p. 363.—*' A more complete determination of the margins 
of the Crater of Mount Vesuvius." 
Mj astronomical fellow-labourer, Oltmanns, who was on- 
bappily too early lost to science, has re-calculated the baro- 
metric measurements I made on Mount Vesuyius (from the 
22nd to the 25th of November, and on the 1st of December, 
1822), and compared the results with those yielded by the 
measurements given to me in manuscript by Lord Minto, 
VisciHiti, Monticelli, Brioschi, and Poulett Scrope. 

A. Rocca del Palo, the highest northern margin of the Crater 

of VesuvitiSy was estimated hy— 

Saussure, in 1773, barometrically^ probably according Feet, 

to Deluc's formula . . .... 3894 

Poli n 794), barometrically 3875 

Breiiuak (1794), barometrically, although, as in the 

case of Poli, it is uncertain what formula was used . 3920 
tjkiy-Lussac, Leopold von Buch, and Humboldt (1805), 
barometrically, according to the formula of Laplace, 
as in all the following barometric results . . 3856 
Brioschi (1810), trigonometrically .... 4079 
Visconti (1816), trigonometricallv .... 3977 
Xord Minto (1822), barometrically, and frequently re- 
peated 3971 

Poulett Scrope (1822). This calculation is somewhat 
uncertdn, owing to the unknown relation of the 

diameters of the tubes to those of the cistern . . 3862 

Monticelli and Covelli (1822) 3990 

Humboldt (1822) 4022 

The most probable final result is 2026 feet above the 
hermitage, or 3996 feet above the level of the sea. 

B. The lowest south-eastern margin of the Crater^ opposite 
Bosche Tre Case, 
After the eruption of 1794, this margin was 426 feet 
lower than the Eocca del Palo, consequently, if the 
latter be estimated at 3996 feet, it would be . . 3570 
Gay-Lussac, Leopold von Buch, and Humboldt (1805), 

barometrically 341 4 

Humboldt (1822), barometrically .... 3491 
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C. The elevation of the cone of scoria that fell into the 
Crater on the 22nd October, 1822. 

Feet 

Lord Minto, barometrically 4156 

Brioschi, trigonometrically, according to different com- 
binations — 

Either 4067 

Or . 4099 

The most probable £nal result for the height of the cone 
of scoriee that feU in during the year 1822, is 4131 feet. 

D. Punta Nasone, the highest summit of the Somma, 

Schuckburgh (1794), barometrically, probably accord- 
ing to his own formida 3734 

Humboldt (1822), barometrically, according to the 

formula of Laplace 3747 

E. Plain of the Atrio del Cavallo, 

Humboldt (1822), barometrically .... 2577 

F. Base of the cone of ashes. 

Ckiy-Lussac, Leopold von Buch, and Himiboldt (1805), 

barometrically 2366 

Humboldt (1822), barometrically .... 2482 

G. Hermitage of Salvatore, 

Gay-Lussac, Leopold von Buch, and Humboldt (1805), 

barometrically "1918 

Lord Minto (1822), barometrically .... 1969 
Humboldt (1822), again barometrically . . . 1974 

Some of my measurements have appeared in Monticelli's 
Storia de' fenomeni del Vesuvio, awenuti negli anni 1821 
•—1823, p. 115, but owing to the correction of the height 
of the mercury in the cistern having been omitted, the 
numbers are not given with perfect exactness. When it 
is remembered that the results contained in the above table 
were obtained with barometers of very different construction, 
at different hours of the day, during the prevalence of various 
winds, and on the imequally heated declivity of a volcano, in 
a locality where the decrease of the atmospheric temperature 
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diffen very considerably from that assumed in our barome- 
trical formulae, the amount of correspondence between the 
farious results will appear sufficiently satisfactory. 

My measiurements of 1822, at the time of the Ccmgreea of 
Verona, when I accompanied the late King to Napl^ were 
couducted with more care and imder more ^yourabXe <urcam- 
itances than those of 1805. Differences of elevations are 
moreoTcr always preferable to absolute elevations. These 
differences show, that snoe 1794, the rektiye condition 
of the margins of the Booca del Palo and of that towards 
Bosdie Tre Case had remained almost the same. I found, in 
1805, for the height, 441, and in 1622, nearly 524 feet. A 
distinguished gedogiat, Mr, Poulett Scrope, obtained 473 £eet, 
aldiough his absolute heights for these two margins of the 
crater a{^)ear somewhat too low. So inconsiderable a vaziB- 
tion in a period of twenty-eight years, and during violent 
disturbauces in the interior of the mountain^ is undoubtedly 
a remarkable pbenomenon. 

The height to which the oones of scorice rise &om. tbe 
bottom of the crater at Vesuvius also deserves special atten- 
tion. Shuckburgh found in 1776 a cone of this nature to be 
3932 feet above the levd. of the Mediterranean; aod, aeoord- 
ing to Lord Minto— a remarkably exact observer — the ocMie of 
Boorise which fell in on the 22nd of October, 1822, was even 
4156 feet high. On both occasions therefore the cone of scorise 
in the crater exceeded the highest poiat of the margin of the 
crater. On comparing the measurements of Eocoa del Palo 
from 1773 to 1822, one is almost involuntarily led to hazard 
the bold conjecture that the northern margin of the crater haB 
been gradudly upheaved by subterranean forces. The eop- 
respondence of the three measurements made between 1773 
and 18^ is almost as striking as in those between 1816 and 
1822. No doubt can be entertained as to the height bemg 
Irom 3970 to 4021 feet during tbe latter period. Oug^ 
less oonfidcinoe to be attached to the measurements laaiSe 
thirty or forty years previously, and which only gave frtnn 
8875 to 3894 feet? After a longer lapse of time the ques- 
tion may be decided, as to how much is attributable to 
errors of measurement, and how much to the upheaval of 
the margin of the crater. There is here no accumulation of 
loose masses from above; if therefOTC the «olid trachytic laim 
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strata of the Rocca del Palo actuallj rise, we must assume 
that they are upheaved from below by yolcanic forces. 

My learned and indefatigable Mend, Oltmanns, has pub- 
lished the details of all these measurements with critical 
xemarks.* Would that this wosk might ineite geognosiste 
to enter upon a series of hypsometric observations, by which, 
in the course of time, Vesuvius, which is, excepting Strom- 
boli, the most accessible of aU European volcanos, may be 
thoroughly understood in all periods of its development. 

(2) p. 871— >' At elevatiom where tke pressure is less J* 

Compare Leopold von Buch on the Peak of Tem^riffe, in h» 
PhysiktiUscke oeschrednmg der ctmariscAen Insek^ 1825, 
6. 213, and in the Ahhandlwigen der kimtgl. Akademie zu 
Berlin, am dea J. 1820—21, s. 99. 

(3) p. 373—*' Sprmgs tvhieh risejhm different de^Uhs.'' 

Compare Arago in the Annuaire du Bureau des Lom^Hmiee 
pour 1835, p. 234. llie increase of the temperature is in our 
latitudes 1^ Fahr. for nearly every 54 feet. In the Artesian 
boring at the New Salt-works (Oeynhausen's Bath) near 
Minden, which is the greatest known depth that has been 
reached below the surface of the sea, the temperature of the 
water at 2231 feet, is fully 91" Fahrenheit, whilst the mean 
upper temperature of the air may be assumed at 49°'3 Fahr. 
It is very remarkable that, even in die third century. Saint 
Patricius, bishop of Pertnsa, should have been led, £:om the 
thermal springs near Carthage, to form a very correct view 
of such an increase of heatf 

* See AHhandl. der K&nigl ATcademU der Wiaaenachcfien zu Beriim. 
Jahr 1822 und 1823, s. 8—20. 

-irAcUi 8. PaJtridiy p. £^, ed. Bainart; Cosmos, tqL i p. 220, 
(Bfliui'seditMa). 
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The Syracusans, like the Athenians, had their Poedle, 
where representations of gods and heroes, the works ci 
Grecian and Italian art, adorned the riphly decorated haBs 
of the Portico. Inc^sssantly the people streamed thither; the 
young warrior to feast his eyes upon the deeds of his fore- 
fiithers, the artist to contemplate the works of the great 
masters. Among the numerous paintings which the active 
enterprise of the Syracusans had collected from the mother 
country, there was but one which for full a century had con- 
tinued to attract the attention of every visitor. Even when 
the Olympian Jupiter, Cecrops, the founder of cities, and 
the heroic courage of Harmodius and Anstogiton, £uled to 
attract admirers, a dense crowd still pressed round this one 
picture. Whence this preference? Was the painting a 
rescued work of ApeUes, or did it bear the impress of the 
school of Callimachus ? No ! although it possessed both grace 
and beauty, yet neither in the blending of the colours, nor in 
the character and style of its composition, could it be com- 
pared with many other paintings in the Poecile. 

The crowd — and how numerous are the classes included in 
this denomination — ever admires and wonders at what it does 
not understand ! For more than a century had that painting 
been publicly exhibited, and yet, although Syracuse contained 
within its narrow limits more artistic genius than all the 

* A Portico in Athens containing a picture gallery painted chiefly by 
PolygnotiiB, with the assistance of Micon and Panaenus. Zeno taught 
his doctrines there, and was in consequence called the Stoic, from stoa» 
a portico, and his school the Stoio-schooL— Ed. 
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rest of seargirt Sicily, the riddle of its meaning still remained 
iinsolyed. It was not even known to what temple it had 
formerly belonged, for it had been saved from a stranded 
vessel, which was only conjectured, from the freight it carried, 
to have come from Bhodes. 

The foregromid of the picture was occupied by a numerous 
group of youths and maidens, whose uncovered limbs, although 
well formed, were not cast in that slender mould which we 
so much admire in the statues of Praxiteles and Alcamenes. 
The ftdler development of their limbs, which bore indications 
of laborious exercise, — the human expression of passion and 
of care stamped on their features, — aU seemed to divest them 
of a heavenly or God-like type, and to fix them as creatures 
of the earth. Their hair was simply adorned with leaves and 
wild flowers. Their arms were extended towards each other 
with impassioned longing, but their earnest and moumfrd 
gaze was rivetted on a Grenius, who, surroimded by a brilliant 
halo, hovered in the midst of the group. On his shoulder 
was a butterfly, and in his right hand he held aloft a flaming 
torch. His limbs were moulded with child-like grace; his 
eye radiant with celestial light. He looked imperiously upon 
the youths and maidens at his feet. No other characteristic 
traits could be distinguished in the picture. Some, however, 
thought they could perceive at his foot the letters C £uid r , and 
as antiquarians were then no less bold than they are now, 
they inferred, though far from happily, that the artist was 
called Zenodorus, the name borne at a later date by the 
modeller of the Colossus of Rhodes. 

"The Rhodian Grenius," for so this mysterious painting 
was called, did not however want for interpreters in Syra- 
cuse. Virtuosi, especially the younger of them, on their 
return from a flying visit to Corinth or Athens, would have 
deemed themselves deficient in all pretensions to connoisseur- 
ship, had they not immediately advanced some new explanation. 
Some regarded the Genius as the persomfication of spiritual 
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LoYe, forbidding tbe enjoyment of sensual pleasures; othos 
were of i^Hnkm that the dominion of Reason orer the Passicns 
was here signified. The wiser preseryed silence, and whfle 
they conjectured that the painting was intended to r^resent 
something of a sublimer character, delisted to linger in the 
Poecile to admire the simple oompositicm of the group. 

The question con t in u ed to remain undecided. C<^ies cl 
Ihe painting, with -various additions, were sent to Qreeoe, but 
without eliciting any exphmation rec^>eGting its origin. At 
length, howeyer, when at the early rifflng of Hie Pleiades ike 
iBgean Sea was again opened to navigatum, ships firom Bhodes 
entered tbe port of Syracuse. They contained a treasoze ei 
statues, altars, candelabras, and pictures, which a Iotc of ait 
had caused the Dionysii to collect in Qreeee. Among the 
paintings there was one which was instantly recognised as the 
oraipanion to the '^Bhodian Genius." It was of the ssme 
size, and exhibited a similar tone oi colourii^, althrmgh in a 
better state of preservation. 

The Qenius stood as before in the cattre^ but without 
the butterfly; his head was dro<^ping, his toreh extbt- 
guished and reversed. The group of youths and maidam 
thronged simultaneously around him in mutual embrace; 
their looks were no longer sad and submissiye, but announced 
a wild emancipation from restraint, and the gratifieation of 
long-noiuished passion. 

The Syracusan antiquaries had already begun to acccnnmO' 
date their former explanations oi the *^Ehodian Gtemus*' to 
the newly arrived painting, when the I^nrant ordered it to 
be conveyed to the house of Epieharmus. This philosopher of 
the school of Pythagoras dwelt in the remote part of Syracuse 
called Tyche. He seldom visited the court of the Dionysii, 
not but that learned men from all the Greek cdonies as- 
sembled there, but because proximity to princes is apt to rob 
the most intellectual of their spirit ai^ freedom. He ooeu- 
pied himself imoeasingly in studying the nature of things and 
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tiieir forces, the ongm of pLaixte and armnalft, and tiioae 
harmonious laws by which the celestial bodies on a hffge, 
and the snow-^Sake and ^be hail-stone <m a small scale, assume 
a globular form. Decrepid with age, he caused himsdf to 
be carried daily to the Poecile, and thence to the harbour of 
Nasos, where, a» he said, the wide ocean presented to his eye 
an^ image of the Boundless and the Infinite, which his mind 
strove in Tain to comprdbend. He was honoured alike by ^be 
lower classes and by ^e tyrant, but he avoided the latter, 
while he joyfaHy eultiyated and often asskted the former. 

Epicharmus lay weak and exhausted on his couch, when 
ihe newly arnred work of art was brought to him by the 
command of Dionysias. He was fiimished at the same time 
with a faithful copy of the ^Bhodian Genius,'' and tiie 
philosopher now caused bo^ paintings to be plaeed befbre 
him. He gazed on tiiem Icmg and earnestly, then called 
together his scholars, and in aoeents of eoEotion thus addressed 



^'Bemore tiie curtain from the window, tibat I may onoe 
more feed my eyes with the sight of the richly animated and 
Hving ear&. Sixty yean loi^ have I pondered on the mter- 
2ial springs of nature and on the differences inherent in matter, 
but it is only ^aag day ^lat the ^ Bhodian Genius' has taught 
me to see c^eaiiy ihat which before I had only conjectured. 
While the difference of sexes in all living beings beneficently 
binds them together in prolific union, tiue crude matters of 
inot^iamo nature are impaled 1^ Hke instmctB. Even in 
the darknesv of diaos, matter was acemnukted or s^iarated 
aeeording' as affinity or antagonim attracted or repelled its 
Torious parts* The eelesdal fire foHowa the melala, the 
magnet, the iron ; amber when rubbed attaches light bodies; 
eastii blends with earth; salt separates from the waters ai the 
flea and jdLoB its like, while tlie add moisture of the sfypteria 
{wnmrripia iyp£) and the fieecy salt Trichitit^ love the day of 
Meks. Bmything in inanhiiate nature hastens to associate 
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itself with its like. No earthly element (and who will dare 
to class light as such?) can therefore be found in a pure 
and virgin state. ETcrything as soon as formed hastens to 
enter into new combinations, and nought, save the disjoining 
art of man, can present in a separate state ingredients which 
ye would vainly seek in the interior of the earth, or in the 
moTing oceans of air and water. In dead inoi^anic matter 
absolute repose prevails as long as the bonds of affinity 
remain unsevered, and as long as no third substance intrudes 
to blend itself with the others ; but even after this disturbance 
unfruitful repose soon again succeeds. 

"Different, however, is the blending of the same substances 
in animal and vegetable bodies. Here vital force imperatively 
asserts its rights, and, heedless of the affinity and antagonism 
of the atoms asserted by Democritus, unites substances which 
in inanimate nature ever flee from each other, and separates 
that which is incessantly striving to unite. 

" Draw nearer to me, my disciples, and recognise in the 
'BhodianQenius,' in the expression of his youthfrd vigour, 
in the butterfly on his shoulder, in the commanding glance 
of his eye, the symbol of vit<il force as it animates every germ 
of organic creation. The earthly elements at his feet are 
striving to gratify their own desires and to mingle with one 
another. Imperiously the Genius threatens them with up- 
raised and high-flaming torch, and compels them, regardless 
of their ancient rights, to obey his laws. 

"Look now on the new work of art which the Tyrant has 
sent me to explain; and turn your eyes from the picture of 
life to the picture of death. The butterfly has soared up- 
wards, the extinguished torch is reversed, and the head of the 
youth is drooping. The spirit has fled to other spheres, 
and the vital force is extinct. Now the youths and maidens 
join their hands in joyous accord. Earthly matter again 
resumes its rights. Eeleased from all bonds they impe- 
tuously follow their sexual instincts, and the day of his death 
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is to them a day of nuptials. — Thus dead matter, animated 
by vital force, passes through a countless series of races, and 
perchance enshrines in the very substance in which of old 
a miserable worm enjoyed its brief existence, the divine spirit 
of Pythagoras.* 

"Go, Polycles, and tell the Tyrant what thou hast heard! 
And ye, my beloved, Euryphamos, Lysis, and Scopas, come 
nearer — and yet nearer tome! I feel that the faint vital 
force within me can no longer retain in subjection the earthly 
matter, which now reclaims its freedom. Lead me once more 
to the Poecile, and thence to the wide sea-shore. Soon wiU 
ye collect my ashes." 

* The very same idea is expressed in Schiller's Walk under ike 
Linden Trees, — ^Ed. 
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ILLUSTRATION AND NOTE. 

Ik the Preface to the Second and Third Editions of this 
woi^ (See preliminary pages of iMs translation) I have 
already noticed the republication of the preceding tale, wiuek 
was &mt pinted in Schiller's Harm {i(x the year 179d^ 
part 5, pages 90 — ^96). It embodies the development of « 
physiologic^ idea in a semi-mythical garb. In the year 
1793, in the Latin Aphorisms from the Chemical Pkysiologiif 
of Plants^ appended to my Suhterranean Flora, I had defined 
tiie vital force as the unknown cause which prevents t^ie 
elements from following their original attractive forces. The 
first of my aphorisms ran thus : — 

"Rerum naturam si totam consideres, magnum atque 
durabile, quod inter elementa intercedit, discrimen perspicies, 
quorum altera affinitatum legibus obtemperantia, edtera, vin- 
culis solutis, varie juncta apparent. Quod quidem discrimen 
in dementis ipsis eorumque indole neutiquam positum, quum 
ex sola distnbutione singulorum petendum esse videatur. 
Materiam segnem, brutam, inanimam eam vocamus, cujus 
stamina secundum leges chymicsB afBoiitatis mixta sunt. 
Animata atque organica ea potissimum corpora appellamus, 
qu8B, licet in novas mutari formas perpetuo tendant, vi interna 
quadam continentur, quominus priscam sibique insitam for- 
mam relinquant. 

"Vim intemam, quae chymicaB affinitatis vincula resolvit, 
atque obstat, quominus elementa corporum libere conjun- 
gantur, vitalem vocamus. Itaque nullum certius mortis 
criteriimi putredine datur, qua primsB partes vel stamina 
rerum, antiquis juribus revocatis, affinitatum legibus parent. 
Corporum inanimorum nulla putredo esse potest.*** 

* See Aphorismi ex dodrina Physiologim chemiccs Plantarum, in 
Humboldt, Flora Fribergensis suhterranea, 1798, pp. 138 — 136. Trans- 
lation; — "If you attentively consider the whole nature of things, you 
will discover a great and permanent difference amongst elements, some 
of which obeying the laws of affinity, others independent, appear in 
various combinations. This differ^ice is by no means inherent in the 
elements themselves and in their nature, but seems to be derived solely 
from their particular distribution. We call that matter inert, brute, and 
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^Hiese opinioiiBv agamst wiiich tiie acute Yioq ^Aisyt 
bfls protested in his Trait6 d'Anaiomiey toL L p. 5, but wbiah 
axe still emtertamed by many enmieiit persons among nrp 
friends, I have placed in tke moutii of Epiohanatns. Beflec* 
tion and prolai^ged study in ihe departments of physiology 
and chemistry Im-tg de^ly diaken my earlier belief in pe- 
eoiiary so-called Tital forces. In the year 1797, at tiie oon<- 
i^nsion of my Versuehe iiber die gereixte MuekeU und Nerven^ 
JmseTf nebat vermtUhungen vher den chenuschen Process dot 
Lebena in der Thier- und PfltrnzemoeU (vol. iL pp. 430 — 436)^ 
X already declared that I by no means regarded the existence 
of these peculiar yitalforces as established. Since that period 
I haye not applied the term peculiar forces to that which 
may possibly be produced only by the combined action o£ 
&e separate already long known substances and their matenal 
fiOTces. We may, however, deduce a more certain definition 
oi amrnate and inanimaiiie substances from the chemical reku 
l^ns of the dements, than can be derived from the criteria of 
voluntary movement, the circulation of fluid in solid parts, 
and the inner i^>propriation and fibrous arrangement of the 
el^aents. I cidl that substance ummate *' whose volun^ 
tarily separated parts change their composition after separation 
has taken place, the former external relations still oontinnnig 
the same.'* This definiticm is merely Ihe expression of a £uit.. 
Ihe equilHbrium of Ihe elements is maintained in animate 
matter by virtue <^ their being pNurts of one whde. One 
ergan determines another, one gives to another the tem* 
perature, the tone as it were, in iidiidi these, and no othev 
afinities operate. Thus in organisation all is reciprocal, 
means and end. The rapidity with which organic parts 
^ange their compound state, when separated from a con^^dex 
of living organs, differs greatly according to the degree of 

iBanimate, the particles of which axe combined according to the laws of 
chemical afBnity. On the other hand^ we call those bodies animate and 
organic, which^ although constantly manifesting a tendency to assume 
new forms, are restrained by some internal force from relinquishing 
that originally assigned them. That internal force, which dissolves the 
bonds of chemical affinity, and preyents the elements of bodies from 
ftreely uniting, we call vital. Accordingly, the most certain criterion 
of death is putrescence, by which the first parts, or stamina of thingi, 
resume their pristine state, and obey the laws of affinity. In inanimate 
bodies there can be no putrescence." 
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tiieir dependence, and the nature of the component materials. 
The blood of animals, which is yariously modified in the 
different classes, \mdergoes a change earlier than the juices of 
plants. Fungi generafiy decompose more rapidly than the 
kaves of trees ; and muscle more readily than the cutis. 

Bone, the elementary structure of which has only been 
understood of late years, the hair of animals, the ligneous 
port of vegetable substances, the shells or husks of firuit, 
and the feathery calix {pappus) of plants, are not inorganic 
and devoid of life; but approximate, even in life, to the 
condition which they manifest after their separation from 
the rest of the organism. The higher the degree of vitality 
or irritability of an animate 6ul]«tance, the more striking 
or rapid wiU.be the change in its compound state aft^ 
separation* "The aggr^ate of the cells is an organism, and 
the organism lives as long as its parts continue actively sub- 
servient to the whole. Considered antithetically to inanimate 
nature, the organism appears to be self-determining."* The 
difficulty of satisfactonly refening the vital phenomena of 
organism to physical and chemical laws, depends chiefly (and 
almost in the same manner as the prediction of meteorological 
processes in the atmosphere) on the complication of the 
phenomena, and on the great number of the simultaneously 
acting forces, as well as flie conditions of their activity. 

I have faithfully adhered in the Cosmos to the same mode 
of representing and considering the so-called vital forces^ 
and affinities,! the formative impulse and the principle of 
organising activity. I there wrote as follows: J "The mythical 
ideas long entertained of the imponderable substances, and 
vital forces, peculiar to each mode of organization, have com- 
plicated our views generally, and shed an imcertain light on 
the path we ought to pursue. 

"The most various forms of intuition have thus, age after 
age, aided in augmenting the prodigious mass of empirical 
knowledge, which in our own day has been enlai^ed with 
ever-increasing rapidity. The investigating spirit of man 

* Henle, AUgemeine Anatomie, 1841, pp. 216—219. 
•f- Pulteney Alison, in the Transact, of the Royal Soc, oj Edinburgh^ 
vol. xvi. p. 306. 
t Cosmos, vol. i. p. 58. (Bohn's Edition.^ 
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strives, from time to time, with varying success, to break 
through those ancient forms and symbols invented to 
subject rebellious matter to rules of mechanical construc- 
tion.*' 

Further in the same work,* I have said, " It must, how- 
ever, be remembered, that the inorganic crust of the earth 
contains within it the same elements th^ enter into the 
structure of animal and vegetable organs. £ A physical cosmo- 
graphy would therefore be incomplete, n it were to omit a 
consideration of these forces, and of the substances which 
enter into solid and fluid combinations in organic tissues, imder 
conditions which, from our ignorance of their actual nature, 
we designate by the vague term of vital forces, and group 
into various systems, in accordance with more or less per- 
fectly conceived analogies."! J 

* Vol. L p. 349. (Bohn's Edition.) 

+ Compare also the critique on the acceptation of special vital forces 
in Schleiden's Botanih cUs inductive Wissenachaftf part i. pp. 60, and 
the lately published and admirable treatise of Emil du Bois-Reymond, 
UnteraucUungen uber thierische Eiektridtdt, vol. i. pp. xmdv — 1. 
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PLATEAU, OR TABLE-LAKD, 

or 

OAXAMAROA, 

THl ANOIEirr CAPITAL OF THB IKOA ATAHITAIiLPA, 

ABD THX 

PIBST VIEW OP THB PACIFIC OGEAK^ 
From the Ridge qfihe Andes, 



Atteb baving sojourned for a whole year on liie ridge of the 
Andes, or Antis, (1), between 4** north and 4** south latitude, 
amidst the table-lands of New Granada, Pastos, and Quito, and 
consequently at an elevation varying between 8500 and 13,000 
feet above the level of the sea, it is delightful to descend gradu- 
ally through the more genial climate of the Cinchona or Quina 
Woods of Loxa, into the plains of the Upper Amazon. There 
an unknown world unfolds itself, rich in magnificent v^etation. 
The little town of Loxa has given its name to the most effi- 
cacious of all fever barks, — the Quina, or the CascariUa fina 
de Loxa. This bark is the precious produce of the tree, 
which we have botanically described as the Cinchona Gonda- 
minea; but which, (from the erroneous supposition that aUthe 
Cinchona known in commerce was obtained from one and the 
same tree,) had previously been called Cinchona officinalis. 
The fever bark first became known, in Europe, about the 
middle of the seventeenth century. Sebastian Badus affirms, 
that it was brought to Alcala de Henares in the year 1632; 
but according to other accoimts, it was brought to Madrid in 
1640, when the Countess de Chinchon (2), the wife of the Peru- 
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Tian Yioeroy, amved froan Lima, (where she had been cured 
of an intermittent lever,) accompanied by her physician, Juan 
dd Yego. The finest kind of Cinchona is obtained at the 
distance of &om eight to twelve miles southward of the town 
oi Loxa, amoi^ the mountains of Uritusinga, Yillonaco, and 
Biimisitaaa. The trees which yield this bark grow on mica 
date and gneiss, at the moderate elevations of 5755 and 
7673 feet above the level of the sea, nearly corresponding, 
xespectively, wi^ the heights of the Hospital on the Grimsel, 
and the Pass of the Great St. Bernard. The Cinchona Woods 
in these parts are bounded by the little rivulets Zamora and 
Oaehyacu. 

The tree is felled in ite first flowering season, or about the 
fourth or seventh 3^ear of its growth, according as it may have 
been reared firom a strong shoot or fi*om seed. At the time 
o£ my joumey in Peru we learned, with surprise, that the 
quantily of the Cinchona Condaminea annually obtained at 
IxBca by the Cascarilla gatherers, or Quina hunters {Casca^ 
riiieros and Cagadores de Qtitna), amounted only to 110 hun- 
dred weight. At that time none of this valuable product 
finmd its way into commerce; all that was obtained was ship- 
ped at Payta, a port of the Pacific, and conveyed round Cape 
Horn to Cadiz, for the use of the Spanish Court To procure 
the smaU supply of 1 1,000 Spanish pounds, no less than 800 or 
dOO Cinchona trees were cut down every year. The older and 
thicker stems are becoming more and more scarce; but, such 
ai the luxorianoe of growth, that the younger trees, which now 
cnpply the demand, though measuring only six inches in 
diameter, frequ^itly attain the height of from 53 to 64 feet. 
This beantifal tree, whieh is adorned with leaves five inches 
long and two broad, seems, when growing in the thick woods, 
JUB if striving to rise above its neighbours. The upper branches 
mpeoA out, and when agitated by the wind the leaves have 
a pecuHar reddish colour and glistening appearance which is 
distinguishable at a great distance. The mean temperature of 
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the woods of the Cindiona Condaminea varies between 60° 
and 66° Fahrenheit; that is to say, about the mean annual 
temperature of Florence and the Island of Madeira: hjit the 
extremes of heat and cold experienced at those points of the 
temperate zone, are never felt in the vicinity of Loxa. How- 
ever, comparisons between climates in very different d^;Tees 
of latitude, and the climate of the table-lands of the tropical 
zone, must, from their very nature, be unsatis&ctory. 

Descending from the mountain node of Loxa, south-soitth- 
east, into the hot valley of the Amazon River, the traveller 
passes over the Paramos of Chulucanas, Guamani, and Yamoca. 
These Paramos are the mountainous deserts, which have been 
mentioned in another portion of the present work; and which, 
in the southern parts of the Andes, are known by the name of 
Puna, a word belonging to the Quichua language. In most 
places, their elevation is about 10,125 feet. They are stormy, 
frequently enveloped for several successive days in thick 
fogs, or visited by terrific hail-storms; the hailnstones being 
not only of different forms, generally much flattened by rota- 
tion, but also run together into thin floating plates of ice 
called papa-cara, which cut the face and hands in their fiJL 
During this meteoric process, I have sometimes known the 
thermometer to sink to 48° and even 43° Fahrenheit, and the 
electric tension of the atmosphere, measured by the voltaic 
electrometer, has changed, in the space of a few minutes, 
from positive to negative. When the temperature is below 
43° Fahrenheit, snow fells in large flakes, scattered widety 
apart; but it disappears after the lapse of a few hours. The 
short thin branches of the small leaved myrtle-like shrubs, the 
large size and luxuriance of the blossoms, and the perpetual 
freshness caused by the absorption of the moist atmospher&-^ 
all impart a pecidiar aspect and character to the treeless 
vegetation of the Paramos. No zone of Alpine vegetation, 
whether in temperate or cold climates, can be compared with 
that of the Paramos in the tropical Andes. 
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Tke solemn impression which is felt on beholding the 
deserts of the Cordilleras, is increased in a remarkable and 
unexpected manner, by the circumstance that in these very 
regions there stiU exist wonderful remains of the great road 
of the Incas, that stupendous work by means of which, com- 
munication was maintained among all the proyinces of the 
empire along an extent of upwards of 1000 geographical 
miles. On the sides of this road, and nearly at equal 
distances apart, there are small houses, built of well-cut free- 
stone. These buildings, which answered the purpose of sta- 
tions, or caravanseries, are called Tambos, and also Inca- 
Pilca, (from Pircca, the Wall). Some are surrounded by a 
sort of fortification; others were destined for baths, and had 
arrangements for the conveyance of warm water : the lai^r 
ones were intended exclusively for the family of the sovereign. 
At the foot of the volcano Cotopaxi, near Callo, I had pre- 
viously seen buildings of the same kind in a good state of pre- 
servation. These I accurately measured, and made drawings 
from them. Pedro de Cie9a, who wrote in the sixteenth cen- 
tury^ calls these structures Aposentos de MuMo (3). The pass 
of the Andes, lying between Alausi and Loxa, called the 
Paramo del Assuay, a much frequented route across the Ladera 
de Cadlud, is at the elevation of 15,526 feet above the 
level of the sea, and consequently almost at the height of Mont 
Blanc. As we were proceeding through this pass, we expe- 
rienced considerable difficulty in guiding our heavily laden 
mules over the marshy ground on the level height of the 
Pullal; but whilstwejoumeyedonwardforthe distance of about 
four miles, our eyes were continually rivetted on the grand 
remains of the Inca Bead, upwards of 20 feet in breadth. This 
road had a deep imder-structure, and was paved with well- 
Iiewn blocks of black trap porphyry. None of the Roman 
roads which I have seen in Italy, in the south of France and 
in Spain, appeared to me more imposing than this work of 
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the anciant Penmaius; and the Inca road is tl^ nkiKre extra- 
ordinary, since, according to my barometrical caloulatunu;, it 
It siting at an elevation of 13,258 feet abo^e the Is^ 
of the sea, a height exceeding that of the simmiit of the 
Peak of Teneriffe by upwards of 1000 feet At an equal 
elevation, axe the ruins said to be those of the palace of 
ihe Inca Tupae Yupanqni, and known by the name of ^ 
Paredones d^ Inca, situated on the Assuay. From these 
ruins the Inca road, running southward in the direetaon 
of Cuenca, leads to the small but well-preserved fortress of 
the Oanar (4), probably bdonging to the same period, viz.: 
the reign of Tupac Yupanqui, or that of his warlike son 
HuaynaOkpac. 

We saw stiU grander remains of the ancient Peruvian 
Inca road, on our way between Loxa and the Amazon, near 
the baths of the Incas on the Paramo of Chulucanas, not fax 
from Guancabamba, and also in the vicinity of Ingatambo, 
near Pomahuaca. The ruins at the latter place are situated 
so low, liiat I found the difference of level between the Inca 
road at Pomahuaca, and that in the Paramo del Assuay, to be 
upwards of 9700 feet. The distance in a direct line, as deter- 
mined by astronomical latitudes, is precisely 184 miles; 
and the ascent of the road is about 3730 feet greater than 
the elevation of the Pass of Mont Cenis, above the Lake of 
CSomo. There are two great causeways, paved with flat 
stones, and in some places covered with cemented gravel (5), 
im Macadam's plan. One of these lines of road runs through 
tiie broad and barren plain lying between the sea-coast and 
IQie chain of the Andes, whilst the other passes along the 
ridge of the Cordilleras. Stones, marking the distances at 
equal intervals, are frequently seen. The rivulets and ravines 
were crossed by bridges of three kinds; some being w£ 
stone, some of wood, and others of rope. These bridge 
are called by the Peruvians, Pu^tes de Hamaca, or Puentes 
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de Maroma. There were also a^eductB for conyeying vrsAer 
to the Tambos and fortresses. Both Hnes of road weore 
directed to Cuzeo, the central point and capital of the 
great Perairian empire, situated in 13^ 31' south lat^ and 
aeccnrding to Pentland's Map of BoHyia, at the elevation of 
11,878 ^t above the level of the sea. As the Peruvians 
liftd no wheeled carriages, these roads were constructed 
iar the march of troops, for the conveyance of burth^is 
borne by men, and for flocks of lightly laden Lamas; conse- 
/qpiently, long flights of steps (6), with resting-places, were 
leocmed at intervals in the steep parts of the moimtains. 
£!rancisGo Pizarro and Diego Almagro, in their expeditions to 
jemote parts of the country, availed themselves with mxtoh 
advantage of the military roads of the Incas; but the steps 
jliflt mentk)ned were formidable impediments in the way of 
lihe Spanii^ cavalry, especially as in the early period of tl« 
Conquista, the Spaniards rode horses only, and did not make 
Ofle of the sure^oted mule, which, in mountainous precipices, 
seems to reflect on every step he takes. It was only at 
Bi later period that the fipani^ troops ware moimted on 
sanies. 

Sarmiento, who saw the Inoa roads whilst they were in a 
^rfeot state of preservation, menticms them in a Relacian 
Clinch he wrote, and whidi long lay buried in the Library of 
Ihe Escurial. *' How,' ' he asks, ' ' could a people, unacquainted 
usth the use of iron, have constructed such great and mi^;Bi- 
ficent roads, {caminoM tan grtmdes, y tan tovervios), and in 
Tegiong so elevated as the countries between Cuzco and Quito, 
ttnd between Cuzco and the^coast of Chili ?'' '' The Emperor 
CSharles,'' he adds, *'with all hk power, could not have acoom- 
fi&hed even a pasrt of what was dime by the well-directed 
tdovenmient of the Incas, and the obedient race of people 
mder its nde.'' Hernando Pizarro, the most educstibed of 
^e three brothers, who expiated his misdeeds by twenty 
jniiuB of eafptmty in Medina del Oampo, and who died «t 
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100 years of age, in the odour of sanctity {en olor de Santidad), 
observes, alluding to the Inca roads: *' Throughout the whc^ 
of Chnstendom, no such roads are to be seen as those which 
we here admire." Cuzco and Quito, the two principal capi- 
tals of the Incas, are situated in a direct line south-south- 
east, north-north-west in reference the one to the other. 
Their distance apart, without calculating the many windings 
of the road, is 1000 miles; including the windings of the 
road, the distance is stated by Garcilaso de la Vega, and 
other Conquistadores, to be "500 Spanish leguas." Not- 
withstanding this vast distance, we are informed, on the 
unquestionable testimony of the Licentiate Polo de Onde- 
gardo, that Huayna Capac, whose ^Either conquered Quito, 
caused certain materials to be conveyed thither from Cuzco, 
for the erection of the royal buildings, (the Inca dwellings). 
In Quito, I found this tradition still current among the 
natives. 

When, in the form of the earth, nature presents to man 
formidable difficulties to contend against, tiiose very diffi- 
culties serve to stimulate the energy and courage of enter- 
prizing races of people. Under the despotic centralizing 
system of the Inca Government, security and rapidity of 
commimication, especially in relation to the movement of 
troops, were matters of ui^nt state necessity. Hence the 
construction of great roads, and the establishment of very 
excellent postal arrangements by the Peruvians. Among 
nations in the most various degrees of civilization, national 
energy is frequently observed to manifest itself, as it were by 
preference, in some special direction; but the advancement 
consequent on this sort of partial exertion, however striking 
exhibited, by no means affords a criterion of the general culti* 
vation of a people. Egyptians, Greeks (7), Etruscans, and 
Romans, Chinese, Japanese, and Indians, present examples of 
these contrasts. It would be difficult to determine, what 
space of time may have been occupied in the execution of the 
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PeruTian roads. Those great works, in the northern part of 
the Inca Empire, on the table-land of Quito, must certainly 
have been completed in less than thirty or thirty-five years ; 
that is to say, in the short interval between the defeat of the 
Ruler of Quito, and the death of the Inca Huayna Capac. With 
respect to the southern, or those specially styled the Peruvian 
roads, the period of their formation is involved in complete 
obscurity. 

The date of the mysterious appearance of Manco Capac is 
usually fixed 400 years prior to the arrival of Francisco 
Pizsarro, (who landed on the Island of Puna in the year 
1532), consequently, about the middle of the twelfth century, 
and full 200 years before the foundation of the city of Mexico 
(Tenochtitlan) ; but instead of 400 years, some Spanish, 
"writers represent the interval between Manco Capac and 
Pizarro to have been 500, or even 550 years. However the 
history of the Peruvian empire records only thirteen reign- 
ing princes of the Inca dynasty, which, as Prescott justly 
observes, is not a number sufiicient to fill up so long a 
period as 550, or even 400 years. Quezalcoatl, Botchia, 
and Manco Capac, are the three mythical beings, with whom 
are connected the earliest traces of cultivation among the 
Aztecs, the Muyscas, (properly Chibchas), and the Peruvians. 
Quezalcoatl, who is described as bearded and clothed in 
black, was High Priest of Tula, and afterwards a penitent, 
dwelling on a mountain near Tlaxapuchicalco. He is repre- 
sented as having come from the coast of Panuco; and, 
therefore, from the eastern part of Anahuac, on the Mexican 
table-land. Botchia, or rather the bearded, long-robed Nem- 
terequeteba (8), (literally messenger of God, a Buddha of 
the Muyscas), came from the grassy steppes eastward of 
the Andes chain, to the table-lands of Bogota. Before the 
time of Manco Capac, some degree of civilization already 
existed on the picturesque shores of the Lake of Titicaca. 
The fortress of Cuzco, on the hill of Sacsahuaman, was built 
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on the model of Hie more ancient structures of Tia)nmnacp> 
In like manner, tiie Azteoa imitated tiie pyramidal bnJMingi 
of tlie Toltecs, and tiie latter eopied tikose of the Oliiiees 
(Hulmecs) ; and thus, bj degrees, we aiziye athistme g^TOniii 
in Mexico as early as the raxth oentory of ike ChriB^iaa 
era. According to Siguen^ the Toltecic Step Pyiamicl of 
Chdnla, was copied from the HrJmecio Step Pyramid ol 
Teotihuacan. Thus, through every stage of civilization, we 
pass into an earHer one, and as human int^gence was not 
aronsed sunultaneonsly m hoih continents, we find thai oi 
every nation the imaginative domain of mythology hnaudi^ 
diately preceded the period of historical knowledge. 

The early Spanish ConquistadOTCS werefilled witii admintiaB 
on first beholding the roads and aqueducts of the Feravians ; 
yet not only did they neglect the preservation of t&ose greeet 
works, but they even wantonly destroyed them. As a natxeal 
consequence c^ the destruction of tibe aqueducts, the sofl 
was rendered unfertile by the want of iirigaticHi. Never- 
theless, those works, as well as the roads, were demididied 
for tiie sake of obtaining stones ready hewn for the ereotkm 
of new buildings ; and the traces of this devastation are mora 
observable near tiie sea -coast, l^an on the ridges of the Andes, 
or in the deeply cleft valleys witili whach. that mountain-duQa 
is intersected. During our long day's JQPom&y from tibe 
syenitic rocks of Zaulac to the valley of San FeSpe, (ridi in 
fossil remains and situated at l^e foot of the icy Parama of 
Yamoca), we had no less than twenty-seven tnnc» to fbtd 
the Bio de Guancabamba, which ^Ms into liie AmaseaL 
We were compelled to do tins on account of the numerovS 
sinuosities of the stream, whilst on liie l»x)w of a steep preci- 
pice near us, we had continually wittdn our sight the vestiges 
of the rectilinear Inca road, with its Tambos. Tlie litde 
mountain stream, the Eio de Guancabamba, is not more ikam. 
fiwm 120 to 150 feet broad; yet so strong is the current, 
that our heavily laden mules were in continnal danger of 
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'being swept away by it. The mtiles earned our manuscripts, 
oar dried plants, and all Hie other objects which we had been 
a whole year engaged in collectii^; therefore, every time 
-diat we crossed the stream, we stood on one of the banks in a 
state of anxious suspense until the long train of our beasts of 
bnriiien, eighteen or twenty in nimiber, were &irly out of 
clanger. 

This same Bio de Chiancabamba, which in the lower part of 
its course has many Mb, is the channel for a curious mode of 
conveying correspondence from the coast of the Pacific. For 
the expeditious transmission oi the few letters that are sent 
from Truxillo to the province of Jaen de ]^:acamoros, they 
are despatched by a swimming courier, or, as he is called by 
I3ie people of the country, " el correo que nadaJ^ This courier, 
vdio is usually a young Indian, swims in two days from 
Fomahuaca to Tomepen<fa; first proceeding by the Rio <te 
Chamaya, (the name given to the lower part of the Rio de 
Quancabamba) and then by the Amazon river. The few 
letters of which he is the bearer^ he carefully wraps in a 
lai^ cotton handkerchief, which he rolls round his head in 
Uie form of a turban. On arriving at those parts of the 
rivers in whidi there are falls or rapids, he lands, and goes by 
a circuitous route through the woods. When wearied by 
long-continued swimming, he rests by throwing one arm on 
a plank of a li^t kind of wood of the femily of the Bombaceee^, 
called by the Peruvians Ce^, or Faio de halsa. Sometimes 
tJie swimming courier takes with him a friend to bear him 
company. Neither troubles himself about provisions, as they 
are always sure of a hospitable reception in tihe huts which 
are surrounded by abundant fruit-trees in the beautiful Huer- 
tas of Pucara and Cavico. 

Fortunately, the river is free from crocodiles, which are fir^ 
met with in the upper course of the Amazon, below the 
cataract of Mayasi; for the slothful animal prefers to live 
in the more tranquil waters. According to my calculation. 
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the Rio de Chamaya has a M (9) of 1778 feet, in the 
short distance of 52 geographical miles; that is to say, 
measuring from the Ford (Paso) de Pucara, to the point 
where the Chamaya disemhogues in the river Amazon, below 
the village of Choros. The Governor of the province Jaen 
de Bracamoros assured me, that letters sent by the singular 
water post conveyance just mentioned, are seldom, either 
wetted or lost. After my return from Mexico, I myself 
received, when in Paris, letters from Tomependa, which had 
been transmitted in this manner. Many of the wild Indian 
tribes, who dwell on the shores of the Upper Amazon, per- 
form their journeys in a similar manner; swimming sociably 
down the stream in parties. On one occasion, I saw the 
heads of thirty or forty individuals, men, women, and chil- 
dren, of the tribe of the Xibaros, as they floated down the 
atream on Iheir way to Tomependa. The Correo que nada 
returns by land, taking the difficult route of the Paramo 
del Paredon. 

On approaching the hot climate of the basin of the Ama- 
zon, the aspect of beautiftd and occasionally very luxuriant 
vegetation delights the eye. Not even in the Canary Islands, 
nor on the warm coasts of Cumana and Caracas, had we be- 
held finer orange-trees than those which we met with in the 
Huertas de Pucara. They consisted chiefly of the sweet 
orange-tree (Citrus aurantium, Bisso); the bitter orange-tree 
(Citrus vulgaris, Risso) was less nimierous. These trees, 
laden with their golden fruit in thousands, attain there a height 
of between 60 and 70 feet; and their branches, instead of grow- 
ing in such a way as to give the trees rounded tops or crowns, 
fihoot straight up like those of the laurel. Near the ford of 
Cavico a very imexpected sight surprised us. We saw a 
grove of small trees, about 18 or 19 feet high, the leaves 
of which, instead of being green, appeared to be of a rose 
colour. This proved to be a new species of Bougainvillaea, a 
genus first determined by Jussieu the elder, from a Brazilian 
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specimen in Commerscm's Herbarium, But on a nearer c^- 
proach we found that these trees were really without leaves, 
properly so called, and that what, fix)m a distant "view, we 
bad mistaken for leaves, were bright rose-coloured bracts. 
Owiug to the purity and freshness of the colour, the effect was 
totally different from that of the hue which so pleasingly clothes 
many of our forest-trees in autumn. The Rhopala ferruginea, 
a species of the South African family of the Proteacese^ has 
found its way hither, haying descended from the cool heights 
of the Paramo de Yamoca into the warm plains of the Cha- 
xnaya. We likewise frequently saw here the beautifrdly pin- 
nated Porlieria hygrometrica, one of the ZygophyllesB, which, 
by the closing of its leaves, indicates change of weather, gene- 
rally the approach of rain. This plant is more certain in its 
tokens than any of the Mimosacese, and it very rarely deceived 
US. 

At Chamaya we found rafts (balsas) in readiness to convey us 
to Tomependa, where we wished to determine the difference of 
longitude between Quito and the mouth of the Chinchipe; a 
point of some importance to the geography of South America 
on account of an old observation of La Condamine (10). We 
slept as usual in the open air, and our resting-place was on 
the sandy shore called the Playa de Ghiayanchi, at the conflu- 
ence of tiie Bio de Chamaya and the Amazon. Next morning 
we proceeded down the latter river as far as the Cataract 
and the Narrows, or the Pongo of Rentema. Pongo, the 
name given to River Narrows by the natives, is a cor- 
ruption of the word Funcu, which, in the Quichua language, 
signifies a door or gate. In the Pongo de Bentema huge 
masses of rock consisting of coarse-grained sandstone (conglo- 
merate), rise up like towers and form a rocky dam across the 
stream. I measured a base line on the flat sandy shore, 
and found that the Amazon Biver, which, ftirther east- 
wards, spreads into such mighty width, is, at Tomependa, 
scarcely 1400 feet broad. In the celebrated Biver Narrows, 
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oiUed tke Pongo de Maoseric^e, between Santiago mad 
Sat Borja, the breadth is less tkaa 160 feet. The ^m^ 
de Msnseriehe is formed by« moimtain lavine, in eeae 
pvts of wluch the oveihanging rooks, roofed bj a oanopy 
•f foliage, permit only a isMe light to penetrate, and ^ 
^ Ibree of the current all the drift-wood, consifiting ef 
InmkB of trees in countless nambers, is broken and dashed 
to atoms. The rocks by whidi all these Pongos are formed, 
kwe, in the course of centuries, undergone many diangea 
Tbe Pongo de Rentema, wiiidi I hare mentioned abonii 
WW, a year before my visit to it, in part broken up bgr « 
hif^ flood; indeed tiie inhabitants of the shores of the 
Amazon still preserve by tradition a lively recoUeetion of iht 
•udden &U of the cmce l(^ty masses of rock along the whole 
knglh of the Pongo. This &11 todc place in the earfy part 
of the last century, and the debris suddenly dammed up the 
nver and impeded the current. The consequence was, that 
the inhabitants of the village of Puyaya, situated at the lower 
port of the Pongo de Bentema, were £lled with alarm on 
beholding the dry bed of the river; but, after the lapse d£ a 
few hours, the waters recovered their usual course. There 
appears to be no reason for believing that these remarkable 
phenomesia are occasioned by earthquakes. The river, whidi 
has a very strong current, seems, as it were, to be incessantly 
labouring to improve its bed. Of the force of its efforts sooie 
idea may be formed from the fact that, notmthstandrog its 
vast breadtii, it sometimes rises upwards of 26 feet above its 
mdinary level in the space of 20 <»: 30 hours. 

We remained seventeen days in the hot vall^ of the Maraaon 
or the Amazon Biver. To proceed from thence to the coast 
of the Pacific it is necessary to cross the chain of the Aades, 
between Micuipampa and Caxamarca (in 6^ 57 S. lat^ and 
76^ 34/ W. long.), at a point where, according to myobsearva- 
tions, it is intersected by the magnetic equator. At a atill 
.higher elevation are situated the cdebrated silver mines of 
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Ghota. Then, after haying passed the ancient Caxamarca 
(the scene, 816 years ago, of the most sanguinary drama in 
the history of the Spanish Conquista), and idiso Aroma and 
Gaagamarca, the route descends, with some intermptiois, 
into the Peruvian lowlands. Here, as in nearly all parts of the 
Axides, as well as of the Mexican Mountains, the hi^est points 
are picturesquely marked by tower-like masses of erupted 
pgorphyry and trachyte, the former firequenfOiy presentii^ 
the effect of immense columns. In some places iheee masses 
give a rugged cHff-like aspect to the mountain ridges; and 
in other places they assume the form of domes or oupcdas. 
They have here broken through a formation, wMch, in Soutk 
America, is ^diensively developed on both sides of the equsr- 
Uxr, and which Leopold von Bueh, after profound researdi, 
lias pronounced to be cretaceous. Between Guambos and 
Montan, nearly 12,800 feet above the level of the sea, 
we found marine fossils (11) (Ammonites about 15 inches 
in diameter, the large Pecten alatus, oyster, sheik. Echini, 
Isocardias, and Exogyra polygona). A species of Gidaris, 
wMch, in the opiiuon of Leopold von Buch, does not differ 
fyna one found l^ Brongniart in the old dialk at the Perte du 
Bhone, we colleeted in the basin of the Amazon at Tomep^ida, 
fifid likewise at Miaiipampa; that is to say, at Ovations 
differing the one £r<Mn the other by no less i^im 10,550 feet. 
Xn like mann^, in the Amuidi dmm of -^e Oaueasian 
Dflghestan, the dialk of the banks of the Sukk, scarcely 5S0 
Joet above the level of the sea, is again foimd on liie Tchvmum, 
jMb the elevati(m of full 9600 feet, whilst, on the summit 
4of the Shada^ Mountain, 13,950 feet h%h, tiie Ostr^ 
d£hiviana (Goldf.), and the same dialk, present themsdlved. 
Abieh*s admirable Caucasian observations famish l&e most 
decided oonfirmatiicm of Leopold von Bu^'s geognoetic views 
jiespeoti^g the cretaeeous Alpine development. 

Pvom the soHtaiy fium of Mooatan, sorrounded wi& flocks 
4f Lamas^ ^iie ««Qeiided fiudker Bootbv^^ 

2d2 
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of the Cordilleras, until we reached the level height in which 
is situated the argentiferous mountain Ghialgayoc, the prin- 
cipal site of the far-famed mines of Chota. Night was just 
drawing in, and an extraordinary spectacle presented itself 
to our observation. The Cerro de Gualgayoc is separated 
by a deep deft-like valley (Quebrada), from the limestone 
mountain Cormolache. The latter is an isolated homstone 
rock, presenting, on the northern and western sides, almost 
perpendicular precipices, and containing innumerable veins 
of silver, which frequently intersect and run into each other. 
The highest shafts are 1540 feet above the floor of the 
stoll or ground- work, called the Socabon de Espinachi. The 
outline of the mountain is broken by numerous tower-like 
points and pyramidal notches ; and hence the summit of the 
Cerro de Gualgayoc bears the name of Las Puntas. This 
mountain presents a most decided contrast to that smoothness 
of surface which miners are accustomed to regard as charac- 
teristic of metalliferous districts. " Our mountain," said a 
wealthy mine-owner whom we visited, " looks like an en- 
chanted castle {como si Juese un castiUo encantado)." The 
Gualgayoc bears some resemblance to a cone of dolomite, but 
it is still more like the notched ridges of the Mountain of Men- 
serrat in Catalonia, which I have also visited, and which has 
been so pleasingly described by my brother. Not only is the 
silver mountain Ghialgayoc perforated on every side, and to 
its very simmiit, by many hundred large shafts, but the mass 
of the siliceous rock is cleft by natural openings, through 
which the dark blue sky of these elevated regions is visible to 
the observer standing at the foot of the mountain. The 
people of the country caU these openings windows {Las venta- 
niUas de Oudlgayoc). On the trachytic walls of tiiie volcano 
of Pichincha similar openings were pointed out to us, and 
there, likewise, they were called windows, {VentaniOas de 
Pichincha,) The singular aspect of the Gualgayoc is no^ a 
little increased by numerous sheds and habitations^ which 
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lie scattered like nests over the fortress-looking mountain 
li^herever a level spot admits of their erection. The miners 
carry the ore in baskets, down steep and dangerous footpaths, 
to Ihe places where it is submitted to the process of amalga- 
BEiation. 

The value of the silver obtained from the mines of Gualgayoc 
during the first thirty years of their being worked, from 1771 
to 1802, is supposed to have amounted to upwards of thirty- 
two millions of piastres. Notwithstanding the hardness of the 
quartzose rock, the Peruvians, even before the arrival of the 
Spaniards, extracted rich argentiferous galena from the Cerro 
de la Ian, and also from the Chupiquiyacu; of this fact many 
old shafts and galleries bear evidence. The Peruvians also 
obtained gold from the Curimayo, where also natural sulphur 
is found in the quartz rock as well as in the Brazilian Itaco- 
lumite. We took up our temporary abode, in the vicinity of 
the mines, in theHttle mountain town of Micuipampa, situated 
at an elevation of 11,873 feet above the sea, and where, 
though only 6® 43' from the equator, water freezes within 
doors, at night, during a great part of the year. This wil- 
derness, almost devoid of vegetation, is inhabited by 3000 or 
4000 persons, who are supplied with articles of food from the 
warm vaUeys, as they themselves can grow nothing but some 
kinds of cabbage and salad, the latter exceedingly good. Here, 
as in all the mining towns of Peru, efinui drives Ihe richer inha- 
bitants, who, however, are not the best informed class, to the 
dangerous diversions of cards and dice. The consequence 
is, that the wealth thus quickly won is still more quickly spent. 
Here one is continually reminded of the anecdote related of 
one of the soldiers of Pizarro's army, who complained that he 
had lost in one night's play, "a large piece of the sun," 
meaning a plate of gold which he had obtained at the 
plunder of the Temple of Cuzco. At Micuipampa the ther- 
mometer, at eight in the morning, stood at 34^.2, and at noon, 
at 47°. 8 Fahrenheit. Among the thin Ichhu-grass (possibly 
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our Stipa eriostadija), we fotind a beantifiil Calceolaria (€1 
Stbfhorpioidei), wbich we should not have expected to see at 
such an eleration. 

Near the town of Miccdpampa there is a high j^atn cafled 
the Llano or the Pampa de Nayar. In this plain tbcee 
have been found, extending over a surfiiee of more than four 
English square miles, and immediately mider the torf^ is^ 
mense masses of red gold ore and wire-like tikreads of pan 
silyer. These are called bj Ihe Peruvian miners remoUnot^ 
clavos, and ve^ mantettdas, and Ihey are oyeigrown bj Urn 
roots of the Alpine grasses. Another level ^ain, to the west 
of Ihe Purgatorio, and near the Quebrada de Chiqnera, is 
called ihe Choropampa (the Muscle-^ell Plain), the wcnl 
churu signifying in the Quichua language a musde or eodde, 
particularly a small eatable kind, which the people of ^le 
country now distinguish by their Spanii^ names hosUon ^or 
mexiUon. The name Choropampa refers to fossils of l3ie 
cretaceous formation, which in this plain are found in such 
immense numbers that at an early period they attracted the 
attention of the natives. In the Choropampa ikere has bee» 
found near the sur&ce of ^e earth, a ridi mass ai pure 
gold, spun round, as it were, with threads of silver. This 
&ct proves how slight may be the affinity between many oi tiie 
ores upheaved &om the interior of the earth, throu^ fissures 
and veins, and the nature of the adjacent rock, and how little 
relative antiquity exists between them and that of the forma- 
tion they have broken through. The rock of the GualgayoOy 
as weU as that of the Fuentestiana, is very watery, whilst i& 
the Purgatorio perfect dryness prevails. In tiie Pui^torio> 
notwithstanding the height of the strata above the sea-level, I 
found to my astonishment, that the temperature in the mine 
was 67**.4 Fahr., whilst in ihe neighbouring Mina de Guada- 
lupe the water in the mine was about 52^.2 Fahr. In 1i» 
open air the thermometer indicates only 42^.1 Fahr., and 13» 
aiiners, who labour very hard, and who work almost without 
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The xaxrow path firom Micuipampa to the ancient Inea d^ 
QaKomarea is dil&eult ev^a foe m\iles» The original name 
o£liie town was Cassamaica or iKazamaioa^ that is to say, thet 
City o£ EsQst. Maxca, inliie signi&ation of a distract es towav 
fadongs to tiie northern dialect of the Chinchaysuyo, or 
tlie Chinchasnjni, whilst in the common Qmdiaa language liie 
wPQvd means the story oi a house, and also a fortress and place 
of defence. For ihe space of fiT« or ax miles, the road led 
US through a socccssion of Paramos, where we were without 
iateKmi8si0n ^q)08ed to 1^ &iry of a boisterons wind and the 
diarp angular hail peeoliar to the ridges of the Andes. The 
heig^ of the road is &r the most part between 9600 and 
10,700 feet above 1^ sea4e¥eL There I had ihe o^kbv 
taaity of making a magnetb observation of general interest,. 
TIE., fin* detezxoining the point where the north inclination o£ 
the needle passes into the south inclination, and also the 
poist at which the tzaTello: has to ctoss the magnetic equa^ 
tor (12). 

Hairing at Icxigth. reached the last of these mountain 
wibdemesses, the Paramo do Yanaguanga, the traveller jof- 
£iUy looks down into the fertile valley oi Caxamarca. ]^ 
presents a charming prospect, for ^e valley, throng 
wdbddi winds a little serpentine rivulet, is im elevated plain 
a£ an ov^ form, in extei^ from 96 to 112 square miles. The 
jAam bears a resemblance to that of B<^ta, and like it is 
pcobably the bed of an ancient lake; but in Caxamarca 
there is wanting the mytli of the miracle-working Botchiay 
or Xdacanzas, the High Priest of Iraea, who opened a passage 
for tiie waters through the rocks of Tequendama. Caxa- 
marca lies 640 feet higher than Santa F6 de Bogota, and 
consequently its elevatkm is equal to that of the city of 
Quito; but being sheltered by surrounding mountains, 
its climate is much more mild and agreeable. The soil of 
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Gaxamarca is extraordinarily fertile. In every direction aie 
Been cultiyated fields and gardens, intersected by avenues €i 
willows, varieties of the Datura (bearing large red, white, and 
yellow flowers). Mimosas, and beautiful Quinuar trees (oiu: 
Polylepsis vUlosa, a Rosacea approximating to the AlchemHk 
and Sanguisorba). The wheat harvest in the Pampa de 
Gaxamarca is, on the average, from fifteen to twenty-fold; but 
the prospect of abimdant crops is sometimes blighted by ni^t 
frosts, caused by the radiation of heat towards the cloudless 
.'sky, in the strata of dry and rarefied mountain air. Hiese 
night frosts are not felt within the roofed dwellings. 

Small mounds, or hillocks, of porphyry (once perhaps islands 
in the ancient lake) are studded over the northern part of the 
plain, and break the wide expanse of smooth sandstone. From 
the summit of one of these porphyry hillocks, we enjoyed a 
most beautiful prospect of the Oerro de Santa Polonia. The 
-ancient residence of Atahuallpa is on this side, surrounded by 
fruit gardens, and irrigated fields of lucem (Medicago sativa), 
called by the people here Campos de alfalfa. In the distance 
are seen columns of smoke, rising from the warm baths of Pul- 
tamarca, which still hear the name of Bancs del Inca. I found 
the temperature of these sulphuric springs to be 156^.2 Fahr. 
Atahuallpa was accustomed to spend a portion of each year at 
these batls, where some slight remains of his palace have 
survived the ravages of the Conquistadores. The large deep 
basin or reservoir (el tragadero) for supplying these baths 
with water, appeared to me, judging from its regular circular 
form, to have been artificially cut in the sandstone rock, over 
one of the fissures whence the spring flows. Tradition 
records that one of the Inca's sedan-chairs, made of gold, was 
sunk in this basin, and that all endeavours to recover it have 
proved vain. 

Of the fortress and palace of Atahuallpa, there also remain 
but few vestiges in the town, which now contains some 
beautiful churches. Even before the close of the sixteenth 
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CNitnry, the tldrst for gold accelerated the work of destruc- 
tion, for, with the view of discovering hidden treasures, walls 
-were demolished and the foundations of buildings reck- 
lessly undermined. The Inca's palace is situated on a hill 
of porphyry, which was originally cut and hollowed out from 
the sur£Eice, completely through the rock, so that the latter 
surrounds the main building like a wall. Portions of the 
ruins have been converted to the purposes of a town jail and a 
Municipal Hall (Casa del Cabildo). The most curious parts 
of these ruins, wliich however are not more than between 13 
9nd 16 feet in height, are those opposite to the monastery 
of San Francisco. These vestiges, like the remains of the 
dwelling of the Caciques, consist of finely-hewn blocks of free- 
stone, two or three feet long, laid one upon another without 
cement, as in the Inca-Pilca, or fortress of the Cafiar, in the 
high plain of Quito. 

In the porphyritic rock there is a shaft which once led to 
subterraneous chambers and into a gallery, (by miners called 
a stoll,) from which, it is alleged, there was a communication 
with the other porphyritic rocks already mentioned; — ^those 
situated at Santa Polonia. These arrangements bear evidence 
of having been made as precautions against the events of 
war, and for the security of flight. The burying of treasure 
was a custom very generally practised among the Peruvians 
in former times; and subterraneous chambers still exist be- 
neath many private dwellings in Caxamarca. 

We were shown some steps cut in the rock, and the foot- 
bath used by the Inca (el lavatorio de los pies). The operation 
of washing the sovereign's feet was performed amidst tedious 
court ceremonies (13). Several lateral structures, which, 
according to tradition, were allotted to the attendants of the 
Inca, are built some of free-stone with gable roo&, and others 
of regularly shaped bricks, alternating with layers of siliceous 
cement. The buildings constructed in this last-mentioned 
style, to which the Peruvians give the name of Muros y offTU 
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db iapim, htcfe fittk arehed iikheB or reoemes. Of ^mv 
attiqnity I was for a long tmie doubtful, though I am nair 
ooBTiBced that my douMa wcve not weQ-grounded. 

In tiie principal bmldxi^, the room is stiU akown m wkiA 
^ unlortanate Atafauallpa was confined for the space ef nma 
months, from the date of November, 1532 (14). TkB notiea 
of the trareller is stOl directed to the -wall, on whieh he madi 
a nuffk to denote to what height he would fiU Ihe room with 
gold, on cond i t io n of his being set free. Ihis height m 
▼ ari onaly described. Xeres in the Gmquista del Peru (iRdiich 
Barcia has pre s e rv e d to us), Hernando Pismro m his lett«9% 
and other writers, all give different accounts of it. The 
ciqytive numarch sa^ ^that gold in bars, {dates, aad Tesseli 
should be piled up as high as he could reach witk his hand** 
Ihe dimensions of the room, as given bj Xerez, ax« eqpiif»> 
lent to 23 feet in length and 18 in breads. Garoilasa ds 
la Yega, who quitted Peru in 1560, in his twentietii year, 
estimates that the treasures brought from t^e temj^es of Iha 
Sun in Cusco, Huaylas, Huamadmoo, and Paehacamae, up 
to the &tal 29tii of August, 1533, the day of the Inoa*! 
death, amounted to 3,338,000 ducadoe de oro (15). 

In tiie chapel of the town jail, which, as I have mentkAei 
above, is erected on the ruins of the Inca Palace, a stonfl^ 
stained, as it is allied, with '' indeliUe spots of Mood," if 
viewed with hcHTor by the credulous. It is j^iaced in frost 
of the altar, and consists of an extremely thin slab, abooft 
13 fret in length, probably a portion of tiie porphyry or 
tradiyte of the vicinity. To make an accurate examinatisa 
of this stone, by chipping a piece off, woidd not be penaitted. 
Hie three or fbur spots, said to be blood stains, appear in 
reality to be nothing but hornblende and pyroxide run togetfaar 
in the frmdamental mass of the rock. The Licentiate Eef^ 
nando Montesinos, thou^ he vi^ted Peru scarcely a handled 
yeww aft»^ the taking of Caxamarca, gave currency to the 
Abulous s*ory that Atahuallpa was beheaded in prison, and that 
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traces of blood were still yisible oa a stcHie on which the 
enemitkHi had taken place. There^ t^pears no reason t» 
qiiestLon the &ct, since it is borne ont by the testimony of 
many eye-witnesses, that^ tiie Inca willingly aHowe^ himself 
ta be baptized by his cruel and fimatical persecutor, the 
I>ominican monk, Vicente de Valyerde. He ree^yed the 
name of Juan de Atahuallpa, and submitted to the erec*' 
m<my of baptism to avoid being burnt alive. He was "pvA 
to death by strangulation (^ garroU), and his execution took 
piaee publicly in the open air. Another tradition relates that 
a chapel was erected above the stone on which Atahuaiipa waa 
strangled, and Idiat the remains of the Inca repose beneath 
mat stone. Siq>po6ing this to be correct, tiie alleged spots of 
blood are not accounted for. Hie fact is, however, that 1^ 
body was never deposited under the stone in question. After 
l&e performance of a mass for the dead and other sdemn 
jfoneral ceremonies, at which the brothers Pizarro were 
present in deep mourning (!), the body was ccmveyed first to 
€he cemetery of the Convento de San Frandsco, and after- 
wards to Quito, Atahuallpa*s birthplace. This removal to 
Ckuito was in compliance with the wish espressed by the 
Lica prior to his death. His personal enemy, the crafty 
Kumifiavi, from artM political motives, caused the body to 
be interred in Quito with great sdemnily. Ruminavi 
(literally the stone-eye) received this name from a defect in 
one of hift eyes, occasioned by a wart. (In the Quichua 
language rttrnt signifies stone, and naci eye.) 

Descendants of the Inea still dwell in Caxamarca, amidst 
the dreary architectural ruins of departed splendour.. 
These descendants are the family of the Indian Cacique, 
or, as he is called in the Quichua language, the Curaea 
Astorpilca. They live in great poverty, but nevertihe- 
l^s contented and resigned to Iheir hard and unmerited fote. 
llieir descent from- Atahuallpa, through the female line, has 
nefver been a doubtfril question in Caxamarca; but traces of 
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beard would seem to indicate some admixture of Spanish 
blood. Huascar and Atahuallpa, two sons of the great Huayna 
Capao (who for a child of the Sun was somewhat disposed to 
free-thinking) (16), reigned in succession before the inyasion of 
the Spaniards. Neither of these two princes left any acknow- 
ledged male heirs. In the plains of Quipaypan, Huascar 
was made prisoner by Atahuallpa, by whose order he was 
shortly after secretly put to death. Atahuallpa had two 
other brothers. One was the insignificant youth Toparca, 
who in the autumn of 1533 Pizarro caused to be crowned as 
Inca; and the other was the enterprising Manco Capac, "vvho 
was likewise crowned, but who afterwards rebelled: neither 
of these two princes left any known male issue. Atahuallpa 
indeed left two children; one a son, who received in Christian 
baptism the name of Don Francisco, and who died young; 
the other a daughter, Do£La Angelina, who became the mis- 
tress of Francisco Pizarro, with whom she led a wild camp 
life. Dofia Angelina had a son by Pizarro, and to this grand- 
son of the slaughtered monarch the Conqueror was fondly 
attached. Besides the fjEmuly of Astorpilca, with whom I 
became acquainted in Caxamarca, the families of Carguaraicos 
and Titu-Buscamayca were, at the time I visited Peru, 
regarded as descendants of the Inca dynasty. Hie race of 
Buscamayca has since that time become extinct. 

Hie son of the Cacique Astorpilca, an interesting and 
amiable youth of seventeen, conducted us over the ruins of the 
ancient palace. Though living in the utmost poverty, his 
imagination was filled with images of the subterranean 
splendour and the golden treasures which, he assured us, lay 
hidden beneath the heaps of rubbish over which we were 
treading. He told us that one of his ancestors once blind- 
folded the eyes of his wife, and then, through many intricate 
passages cut in the rock, led her down into the subterra- 
nean gardens of the Inca. There the lady beheld, skilfully 
imitated in the purest gold, trees laden with leaves and 

Digitized by VjOOQ IC 



FLATSAU OF CAXAHABCA. 413 

fruit, with birds perched on their branches. Among other 
things, she saw Atahuallpa's gold sedan-chair (una de las 
andas) which had been so long searched for in vain, and 
which is alleged to have sunk in the basin at the Baths o£ 
Pultamarca. The husband commanded his wife not to touch 
any of these enchanted treasiures, reminding her that the 
period fixed for the restoration of the Inca empire had not 
yet arrived, and that whosoever should touch any of the 
treasures would perish that same night. These golden 
dreams and &ncies of the youth were foimded on recollections 
and traditions transmitted from remote times. Golden gar- 
dens, such as those alluded to (Jardines 6 huertas de oro), have 
been described by various writers who allege that they actually 
saw them; viz., by Cieza de Leon, Parmento, G^cilaso, and 
other early historians of the Conquista. They are said to 
have existe(l beneath the Temple of the Sun at Cuzco, at 
Caxamarcaf and in the lovely valley of Yucay, which was a 
&vourite~ seat of the sovereign £uniiy. In places in which 
the golden Huertas were not under groimd, but in the open 
air, living plants were mingled with the artificial ones. 
Among the latter, partietdar mention is always made of the 
high shoots of maize and the maize-cobs (mazorcas) as having 
been most successfully imitated. 

The son of Astorpilca assured me that underground, a little 
to the right of the spot on which I then stood, there was a 
lai^ Datura tree, or Guanto, in full flower, exquisitely made 
of gold wire and plates of gold, and that its branches over- 
spread the Inca's chair. The morbid faith with which the 
youth asserted his belief in this fabulous story, made a 
profound and melancholy impression on me. These illusions 
are cherished among the people here, as affording them 
consolation amidst great privation and earthly suffering. I 
said to the lad, " Siuce you and yoiu: parents so firmly believe 
in the existence of these gardens, do you not, in your poverty, 
sometimes feel a wish to dig for the treasures that lie so 
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near you?'' The young Perurian's answer was so moiple aai, 
so expressive of the quiet resignation peculiar to the abod- 
ginal inhabitants of the country, that I mited it down in 
8pftTi^«h in n^ JoumaL *' Sudi a desire (tal aoiqfo),'' said 
he, ''never comes to us. My £Either says that it would be 
sinM {qtte juue pecado), U we had the golden branches, 
with all their golden fruits, our white nei^bours would bsle 
us aaod injure us. We have a little field and good wheat 
(Jmen trigoy* Few of my readers will I trust be displeased 
that I have recalled here the words of young Astorpilea aid 
his golden dreams. 

An idea generally qvead and firmly beHeved among ifce 
natives is» that it would be ciiminal to dig up and tris 
possession of treasures which may have bdonged to Ite 
Xncas, and tiiat such a proceeding would bring mosfoactnne iipon 
the wh(de Peruvian race. This idea is dosdy coHweted wilii 
that of the restoratioiL of the Inoa dynasty, an event who^ 
IS still expected, and which in the sixteeatii and seventeen^ 
centuries was looked forward to with espedusl confidence. 
Oppressed naticms always fondly hope for the di^ of their 
emancipation, and for the Te-estabhshment df their old fiaons 
of govemm^ot The flight of Manco Inoa, the brother of 
Atahuallpa, who retreated into the forests of Yileapampa, on 
the dediviiy of the Eastern Cordillera; and the abode of 
Sayri Tapac and Inca Tupac Amaru in those wildernesses, 
axe events which have left lasting recoUeotiomt in tine imndi 
of the people. It is believed that descendants of tiie de« 
throned dynasty settled still further eastward m GuiBna, 
between the rivers Apurimac and BenL These notions weie 
strengthened by the m3rth of el Dorado and the golden city of 
Manoa, whic^ popular credulity carried from the west and 
propagated eastward. So greatly was the imagination of Sir 
Walter Baleigh inflamed by these dreams, that he raised an 
eapedition in the hope of conquering ^the imperial ta^ 
golden city." There he proposed to establish a gamson of 
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three or four tkousand English, and to levy from '^ tiie Em- 
peror of Guiana, a descendant of Hnayna Capac, and who 
liolds his Court with the same magnificence, an aimnal tribute 
of ^00,000 sterling, as the price o£ the promised restoration 
to the thrcme in Cuzco and Caxamarca." Wherever the 
Penman Quichua langus^e prevails, traces of the ea^pected 
veetoration of the Inca rule (17) exist in the minds of many 
q£ the natives possessing any knowledge of their national 
Jii^ry. 

We remained five days in the capital of tfa^ Ibtca AtahuaDpa, 
which, at that time, numbered only 7000 or 8000 inhabit- 
jMits.^ Our departure was delayed by the necessity of obtain- 
ix^ a great number of mules to convey our coUeotions, and of 
selecting carefiil guides to ccmduct us across the diain of the 
Jbuies to the entrance ai the loaig but narrow Peruvian sandy 
desert called the Ihsierto de Seohura. Our route aoroas tibe 
Cordilleras lay ^m north-eaat to south-west. Having 
passed over the old bed of the lake, on the pleasant level 
beight of Caxamarca, we ascen^d an eminence at an ele- 
'vation of scarcely 10,230 £Bet: and we were then surprised 
by the sight of two strangely-diaped por|diyritic mounds 
called Ihe Aroma and the Cuntunsiga. The latto: is a 
finvourite haunt of the gigantic vulture, which we call the 
Condcnr; kacoay in the Quichua language, signifying the rooks. 
The por|diyritic heights just mentioned are in tiie fdrm of 
columns having five, six, or seven si^s, from 37 to 42 
&et in height, and Bome of them are crooked and bent 
as if in jmnts. Those which crown the Cerro Aroma are 
remarkably piotoresque. The peculiar distributicm of Ihe 
eohimns, winch are ranged in rows one above another, 
and frequently c<mve]^ing, presents the appearance of a two- 
storied building, rocked by a dome of massive rock, wMdi 
J8 not oolunmar. These erupted masses of porphyry and 
trachyte are, as I have on a former occasion remarked, cha- 
xaoteristic of the ridges of the Andes, to which they impart a 
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physiognomy totally different from that of the Swiss Alps, 
the Pyrenees, and ^e Siberian Altai. 

From Chmturcaga and Aroma we descended, by a zigzag 
route, a steep dediyity of 6400 feet into the cleft>like 
valley of the Magdalena, the lowest part of which is 4260 
feet above the sea level. Here there is an Indian village 
consisting of a few miserable huts, surroimded by the same 
species of cotton-trees {Bomhax discolor), which we first 
observed on the banks of the Amazon. The scanty vege- 
tation of the valley of Mi^dalena somewhat resembles that of 
the province of Jaen de Bracamoros, but we missed, with 
regret, the red groves of Bougainvillaea. Magdalena is one 
of the deepest valleys I have seen in the chain of the Andes. 
It is a decided cleft, running transversely from east to west, 
and boimded on each side by the Altos of Aroma and Ghian- 
gamarca. Here recommences the same quartz formation 
which was so long enigmatical to me. We had previously 
observed it in the Paramo de Yanaguanga, between Micui- 
pampa and Caxamaxca, at an elevation of 11,722 feet, 
and on the western declivity of the Cordillera it attains 
the thickness of many thousand feet. Since Leopold von 
Buch has proved that the cretaceous formation is widely ex- 
tended, even in the highest chains of the Andes, and on both 
sides of the isthmus of Panama, it may be concluded that the 
quartz formation, of which I have just made mention (perhaps 
transformed in its texture by the action of volcanic power), 
belongs to the free sandstone intervening between the inn» 
chalk and the gault and greensand. From the genial valley 
of the Magdalena we again proceeded westward, and, for 
the space of two hours and a half, we ascended a steep waH 
of rock 5116 feet high, which rises opposite to the porphyri- 
tic groups of the Alto de Aroma. In this ascent we felt the 
change of temperature the more sensibly, as the rocky acdi^ 
vity was frequently overhung with cold mist. 

After having travelled for eighteen months without inter 
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mission, within the restricted boundaries of the interior of a 
mountainous country, we felt an ardent desire to enjoy a view 
of the open sea, a desire which was heightened by repeated 
disappointments. Looking from the summit of the volcano 
of Fichincha, oyer the thick forests of the Proyincia de las 
!Esmeraldas, no sea horizon is distinctly discernible owing to 
the great distance and the height of the point of view. It 
is like lookiag down from a balloon into empty space ; the 
fancy divines objects which the eye cannot distinguish. 
Afterwards, when, between lioxa and Guancabamba, we ar- 
rived at the Paramo de Gnamani (where there are many ruins 
of buildings of the times of the Incas), our mule-drivers con- 
fidently assured us that, beyond the plain, on the other side 
of the low districts of Piura and Lambajeque, we should have 
a view of the sea. But a thick mist overhung the plain and 
obscured the distant coast. We beheld only variously-shaped 
masses of rock, now rising like islands above the waving sea of 
mist, and now vanishing. It was a view similar to that which 
we had from the Peak of TeneriJffe. We experienced a similar 
disappointment whilst proceeding through the Andes Pass of 
Guangamarca, which I am now describing. Whilst we- 
toiled along the ridges of the mighty moimtain, with ex-* 
pectation on the stretch, our guides, who were not very well 
acquainted with the way, repeatedly assured us that, after 
proceeding another mile, our hopes would be fulfilled. The 
stratum of mist, in which we were enveloped, seemed some- 
times to disperse for a moment, but whenever that happened^ 
our view was bounded by interveniug heights. 

The desire which we feel to behold certain objects is not 
excited solely by their grandeur, their beauty, or their im-« . 
portance. In each individual this desire is interwoven with 
pleasing impressions of youth, with early predilections for 
particular pursuits, with the inclination for travelling, and the 
love of an active life. In proportion as the fulfilment of a 
wish may have appeared improbable, its realization affords th^ 
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greats plewuve. T\e traTeHer enjoys, m andctpatsaD, &e 
happj meotent wlieii be shall first behold the constdlatiai of 
the Oross, and the Magellanic douds eliding orer the B&aA. 
Pole; when be sfaafi come in sight of the snow q£ the Cfaim- 
boraao, and of Ihe ec^unm ^ smoke asoenduig &«&, the to!- 
eano of Qmto ; when, ibr the first time, be shall gioe on a 
grove of tree-feme, or en liie wide eiqianee of the Pac^e 
Ocean. The days on nrhkik such wishes are fbdfifled nail 
epo^ in life, and create indeUhle impressions ; ezdting feel- 
ings which require not to be aiecovBted fer Yif any process of 
Tcasoning. The longing wii^ I k^ to heboid the Paeific firem 
the lofty ruifcges <^ tlw Andes was mmgied with reeofieotioBS 
of ^e interest with whieb, as a bey, I had dwelt on the naeraa- 
^Tt of the advait«roas eiq>edition of V asco Nnn^ de Bal- 
boa (18). That happy man, whose track Pizarro followed, 
was the first to behcM, from the b^hts of Qnatieqas, on 
Hie isthnms of Panama, the eastern part of the great **' Soolh 
fSea.** The reedy shores <^ Ihe Caspiaa, viewed fieom the 
point whence I fest beheld them, Tk., from ih» Didta feaned 
by the months of the Volga, cannot c^tainly be called pee- 
Insresqae, yet the delight I felt cm first b^olding them, was 
<eidiaBced by the recollection tiiat, in my yery earnest ehikU 
bood, I had been taught to obeerye, on the map, die fenn of 
the Asiatic inland sea. The impressions azoused w^u na in 
early childhood, or excited by the accidental ci rtinttMan ces 
of life (19), freqaj^%, in after years, take a gra'ver diaec- 
tien, and become stimnlants to sdmtific laboaxa and great 
enterprises. 

After passing orer many nndiidations of gromid, on the 
Tagged monntam ridges, we at l^igth reached the highest 
point of the Alto de Gnangamarea. The sky, wbidi hmd ao 
hmg been obscured, nowsadd^y brightened* A sharp 8011&- 
west breeae die^rsed the yeil of mkt; and the darkbhae 
<:ano]^ of heaven was seem between the narrow lines of the 
ittghest featliay douA. The whdk weatent dedivi^ td ^e 
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CordiUesa (adjacent to Chorilloe and Caaeas), QO¥eced with 
luige blocks of quartz 13 or 15 feet long; and the plains of 
Chala and Molinos, as ^ as the sea coast near Truxillo, h^ 
extended b^ore our eyes, with a wonderfbl effect of aj^parent 
p»ximity. We now, fear the first time, commanded a ^ew 
ei the Paeifie. We saw it distinctly ; reflecting along Ihe line 
0B the ceaat an inunense mass of l^t, and risii^ in immeft- 
mrable expanse nntil bounded by the dearly-defined horizon. 
The deMght whidii my companions, Bonpland and Carlos 
J^toxtufar, shfffed with me in viewing this prospect, caused us 
to fi»get to op^ the barometer on the AUo de Gkiangamarca. 
Aecos^i^ to a ealeulatien which we made at a j^ace some- 
wdbatlopwesdown (an iadated fiirm called the Hato de Giiang^- 
inarca), tibe pomt at whieh we first gained a idew of the 
eeean,iKast hare been »k no greater an elervaiion than between 
d38a and 9600 feet. 

The Tiew of the Pacsie was solemnly impressire te eue, 
who, like myself^ was grea% indebted fer the fecmatioa of 
hci» nund, and the direetion giren to hii tastes and aspiratioBs, 
to> one of the eompunons «f Captain Cook. I made known 
tiie general €i«tli»e of my trardling sdiemes to ^ohn Forster, 
wJien I had tke adyintage of Tisiting England under his 
guidance, now more than half a eentury agfa. Forster*s charming 
pictures of Otaheite had awakened throughout Northern Europe 
a deep interest (mingled with a sort of romantic longing), in 
favour of the islands of the Pacific Ocean. At that period, 
when but few Europeans had been fortunate enough to visit 
those islands, I cherished the hope of seeing them, at least in 
part; for the object of my visit to Lima was twofold : first, to 
observe the transit of Mercury over the solar disc, and 
secondly, to fulfil a promise I had made to Captain Baudin, 
on my departure from Paris. This promise was to join him 
in the circumnavigatory voyage which he was to imdertake 
as soon as the French Republic could ^imish the necessary 
fund?. 

2b2 

Digitized by VjOOQ IC 



420 VIEWS OF KAT17BE. 

American ]papers circulated in the Antilles' announced 
that the two French corvettes, Le Giographe and Le Nattt- 
raliste, were to sail round Cape Horn, and to touch at 
Callao de lima. This informati<m, which I received when 
in the Havannah, after having completed my Orinoco journey, 
caused me to relinquish my original plan of proceeding 
through Mexico to the Philippines. I lost no time in engage 
ing a ship to convey me from Cuba to Cartagena de Indian 
But Captain Baudin*s expedition took quite a different course 
from that which had been expected and announced. Instead 
of proceeding by the w&j of Cape Horn, as had been intended 
at the time when it was agreed that Bonpland and I should 
join it, the expedition sailed round the Cape of Good 'Hope, 
One of the objects of my visit to Peru, and of my last journey 
across the chain of the Andes, was thus thwarted; but I had 
the singular good fortune, at a very tm&vourable season <^ 
the year, in the misty regions of Lower Peru, to enjoy a dear 
bright day. In Callao I observed the passage of Mercury 
over the sun's disc, an observation of some importance in 
aiding the accurate determination of the longitude of Lima 
(20), and of the south-western part of the new continent. 
Thus, amidst the serious troubles and disappointments of life, 
there may often be found a grain of consolation. 
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ILLUSTKATIONS AND ADDITIONS. 

(1) p. 390 — " On the Ridge of the Andes or Antis.'* 

The Inca Garcilaso, who was well acquainted with the 
native language of his country, and who loved to trace 
etymologies, invariably calls the chain of the Andes, " las 
Montanas de los Antis.'' He states positively that the great 
mountain-chain, eastward of Cuzco, derives its name from the 
race of the Antis and from the province Anti, which was situ- 
ated to the east of the capital of the Incas. The quaternary 
divisions of the Peruvian empire, according to the four cardinal 
points, reckoning from Cuzco, did not derive their names 
from the very circumstantial words (having reference to the 
sun) which in the Quichua language signify east, west, north, 
and south (intip llucsinanpata, intip yaucunanpata, intip 
chaututa chayananpata, intip chaupunchau chayananpata). 
Those divisions were named fit)m provinces and races of 
people (Provincias llamadas Anti, Cunti, Chincha y Colla) 
fiituated to the east, west, north, and south, with reference 
to the city of Cuzco, which was the centre of the empire. 
The four divisions of the Inca theocracy were accordingly 
named Antisuyu, Cuntisujni, Chinchasuyu, and Collasuyu; the 
word Suyu signifying strip or part. Notwithstanding the 
great distance between them, Quito belonged to Chinchasuyu ; 
and in proportion as the Incas, by their religious wars, ex- 
tended their faith, their language, and their despotic govern- 
ment, these Suyus acquired greater dimensions and became 
more unequal in magnitude. With the names of the provinces 
was thus associated an indication of their position; and " to 
name those provinces," observes Garcilaso, " was the same as 
to say to the east or to the wesf (Nombrar aquellos Partidos 
era lo mismo que decir al Oriente, 6 al Poniente.) The snow- 
chain of the Andes was regarded as an eastern chain. " La 
Provincia Anti da nombra a las Montanas de los Antis. 
Llamaron a la parte del Oriente Antisujru, por la qual tambien 
Uaman Anti a toda aquella gran Cordfllera de Sierra Nevada 
que pasa al Oriente del Peru, por dar a entender, que estk al 
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Oriente." (Commeniartos Recdes, p. i. pp. 47, 122.)* Later 
Mrriters have supposed the name of the Andes chain to be 
derived from the word Anta, which, in the Quichua lan- 
guage, sigmfies ooj^er. That metal was indeed of the 
highest importance to a people who for their edged- 
tools or -cutting instruments, employed not iron, but a sort 
of copper mixed with tin; but still the name of copper 
moimtains would scarcely hsffe been extendtd over jo vast a 
dudn. Professor Busdumann has jus^ observed, ^kat -Ae 
final *' n " 10 retained m the word anta rnxsL it forms put «f m 
compound; and Gardlaso ezixressly adduces as an fymmftle 
anta, oopper, and (mtamaroa^ province of eopper. Moreover 
in the ancient language of the Inoa empire (the Qnidim), 
words and their compounds are so stmpk in ^srmatioa ^tat 
Hie conversion of *'a'' into ''t'' is out of ^e quastkn.; so 
I9iat Anta, copper, and Anti or Ante (the oonntry or an 
inhabitant of the Andes or the mountain«ohrai itself) must be 
regarded as words totally distinct from each other. In dio- 
lionaries of the Quichim language, with eaqplanataons in 
Spanish, the word Anti or Ante has the foHowing interpreta- 
tions: la tierra de las Andes ;-'-^ India, bombre de Iob 
Andes ; — la Sierra de hs Andes, The ordinal s^nificatkim 
or derivation of the word is buried in the darkness of past 
ages. Besides Antisuyu, some otl^r compounds of whiok 
Anti or Ante forms a part, are, Antenma (the native inhabitaait 
of the Andes), Anteunoouy or Antioncooy (the sickness of dse 
Andes; mal de hs Andes peaiifero,) 

(2) p. ddO— '' The Cotmtess de Chinchon:' 

This lady was l&e wM&'Of the Vmroy Dan<s(eroimno !Fer- 
nandez de Cabrera, Bobad^ki y Mendoza, Csitde de Ohiufihfwi, 
who governed Peru from 1629 to 1639. The cure of itiie 
Vice-Queen took place in the year 1638. A tradition whksh 
is current in Spain, but which I have frequently heazd con- 
tradicted in Loxa, names Juan Lopez de Oafiizares, Oorre- 
gidor of the Cabildo de Loxa, as the person by whom ihB 

* TranslaUon. — "From the Province Anti the Montafias of flie AntiB 
received their name. Antisuyu signified the eastern direction, and for 
that reason the name Anti was given to all that part of the gnaA, Ckup- 
^eia of Sierra Nevada which runs along the east of Pem« to denote 
thM it was situated in the east." (Cammentarios JReaUa, pt. i m>. it. 
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QtDDa (OiDchona) bark iras first broi^it to LiiEia, and ibuU 
Tersally recommended as a medicine. In Loxa, I hare beard 
it affirmed tkat the salutary pr<^perties of the tree were long 
previously, thougb not geneitiUy, known in tbe mountainous 
regions. Immediately after my return to Europe, I expressed 
doubts wbether the discovery had really been made by the 
natives in the viciDity ci Loxa, for the Indians in the neigh- 
bouring valleys, where int^rmittait fevers are very prevalent, 
bave an aversson to the Quina bark.* The story which sets 
£xrth that the natives learned the virtues of the CSnchona 
from the lions, "who cure themselves of intermittent fever by 
gaawing the bark of the Quina tree,''f appears to be merdj 
a monkish fiction, and wholly of Eurox)ean origin. No such 
disease as the lion's fever is known in the New Continent; 
for the so-called great American lion (Felis concohr) and the 
small mountain Hon (the Puma^ whose footmarks I have seen 
on the snow) are never tamed, consequently never become 
the subjects of observation. Nor are tiie various species of 
the feline race, in either continent, accustomed to gnaw the 
bark of trees. The name " Countess's Powder " {Pulvis Comu 
ttssce) originated in the circumstance of the bark having been 
dealt out as a medicine by the Countess de Chinchon. But 
this name was subsequently metamorphosed into "Cardinal's* 
CT "Jesuit's" Powder, because Cardinal de Lugo, Procurator- 
General of the Order of the Jesuits, made known the medicine, 
whilst he was on a journey through France, and recommended 
it the more urgenlly to Cardinal Mazarin, as the brethren of 
the Order were beginning to carry on a profitable trade in 
the South American Quina bark, which th^y contrived to 
obtain through their missionaries. It is scarcely necessary to 
mention that Protestant physicians suffered themselves some- 
times to be influenced by religious intolerance and hatred of 
the Jesuits, in the long controversy that was maintained, 
respecting the good or evil effects of the fever bark. 

(8) p. S9B^'' jfyosentos de Mukdo:' 
The Aposentos are dwellings or inns. They are called in 

* See my Treatise on the Quina Woods, inserted in the Magcmin 
der OeseUschqfi naturforschender JFreunde zu Berlin, Jdhrg. i 1807j 
9.59. 

t Sistoit , de VAcad. des Sciences, annie 1788. Paris, 1740, p. 28S. 
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the Quichua language Tampu, whence the Spanish term 
Tamho (an inn). On the subject of these Aposentos see 
Cie9a*s Chronica del Peru (cap. 41 ed. de 1544, p. 108), and 
my Vues des CordiUeres (PI. xxiv). 

(4) p. 394—" The fortress of the Canard 

This fortress is situated near Turche, and at an elevation of 
about 10,640 feet.* Not far distant from the Fortaleza del 
Cafiar is situated the celebrated ravine of the sun, called the 
Inti-Quaycu (in the Quichua language huaycco). In this ravine 
there are some rocks on which the natives imagine they see 
the image of the sun, and a bench called the Inga-Chungana 
(Incachimcana), the Inca's play. I made drawings of both. 
\Vues des Cord,^ pi. xviii. et xix.) 

(5) p. 394—" Causeways covered unth cemented graveV^ 

See Velasco's Historia de Quito, 1844, (t. i. p. 126 — 
128), and Prescott's History of the Conquest of Peru, (vol. i. 
p. 157.) 

(6) p. 395—" Flights of Steps y 

See Pedro Sancho in Ramusio, vol. iii. fol. 404, and the 
Extracts from Manuscript Letters of Hernando Pizarro, of 
which Mr. Prescott, the great historical writer, now at 
Boston, has so advantageously availed himself (voL i. p. 444). 
"£1 camino de las sierras es cosa de ver, porque en verdad ^i 
tierra tan frxigosa en la cristiandad no se hain visto tan her- 
mosos caminos, toda la mayor parte de calzada.*'t 

(7) p. 396 — " Greeksy Romans, Sfc, present examples of these 
contrasts^ 

"The Greeks,^' says Strabo, (lib. v. p. 235, Casaub,) "in 
building their cities sought to produce a happy resiilt by 
aiming at the imion of beauty and solidity; but, on the other 
hand, the Romans directed particular attention to objects 
which the Greeks neglected; paving the streets with stone, 

* I have given a drawing of it in the Vuea des CordiU^ea, pL xviL; 
eee also Cie^a, cap. 44, P. i p. 120. 

t Translation.^" l^hQ road of the Sierras is wonderful to behold; for 
truly, throughout all Christendom, there are not to be seen such beau- 
tiful roads on such rugged ground, and, for the most part they are paved.' 
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building aqueducts to provide a plentiful supply of water, and 
constructing drainage for carrying all the uncleanliness of the 
city into tlie Tiber. Hiey likewise paved all the roads in 
the country, so that the merchandize brought by trading 
vessels ndght be conyeniently transported from place to 
place." 

(8) p. 397—" Nemterequetebay the messenger of God,^* 

Civilization in Mexico (the Aztec country of Anahuac), and 
in that country which, in the Peruvian theocracy, was called 
the Empire of the Sun, has so rivetted the attention of 
'Europe, that a third point of dawning civilization, the motm- 
tainous regions of New Granada, was long totally lost sight 
of. I have already treated this subject in some detail.* 
The government of the Muyscas of New Granada bore 
some resemblance to the constitution of Japan: the tem- 
poral ruler corresponded with the Cubo or Seogun at 
Jeddo, and the spiritual ruler was like the sacred Dairi 
at Meaco. The table-land of Bogota was called by the 
natives of the country Bacata, t. e., the utmost limit 
of the cultivated plains considered with reference to the 
mountain wall. When Gonzalo Ximenez de Quesada 
advanced thither he foimd the country ruled by three powers, 
whose relative subordination one to another is not now clearly 
understood. The spiritual chief was the electoral high priest 
of Iraca or Sogamoso (Sugamuxi, the place at which 
Nemterequeteba is said to have disappeared), the temporal 
princes were the Zake (Zaque of Hunsa or Timja), and the 
Zipa of Funza. The last-named prince seems to have been, 
in the feudal constitution, originally subordinate to the Zake. 
The Muyscas had a regular system of computing time, with 
intercalation for the amendment of the lunar year. For money 
they made use of small circular gold plates, cast, and all 
equal in diameter, (a circumstance worthy of remark, as traces 
of coinage even among the ancient and highly civilized Egyp- 
tians have hitherto been sought in vain). Their temples of 
L the Sun were built with stone columns, some vestiges of 
f which have recently been discovered in Leiva.f The race of 

* See Vues des CordUl^ea et Monumena dee peuples indighiea de 
VAmhigue, ed. in 8yo. t. ii. pp. 220—267. 
t Joaquin Acosta^ Compendio hiatorico del Deacubrimiento de la 
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the Mnyseu dioiild p]x^)ec]y be cBstzngaislied b^ the deno- 
minatioB Ohibdias; for Mimca, in the ChibGha knguige, 
merely fiignifies tnen orpeopU, Tbe origin and the drnnents 
of civilization, introduoed amcmg the Muyscas, were attributBd 
to two mythical beings, Bochica aokd Nemterequeteba, who 
are firequently confounded one with another. Bochica was 
the most mythical of the two; having been in some degree 
regarded as divine and even equal to me Sun. His ^ur com- 
panion Ghia or Huythaca oeeasioiied, through hermi^ieal art, 
the submersioQ of the besotiM valley of Bogota, and for 
tiiat reaaoQ she was bani^ed from the earth by Bochica, and 
made to revcdve round it as the mooa. Bochica struck the 
xodcs ci Tequendama, and thar^iy opened a passage tbroni^ 
vdiidi the waters flowed ofi^ in the aeighbourhood of the 
Giants' Field (Oampo de Giguxtes), where, at &e «lev8tioii of 
8792 feet above the level of the sea, ihe Ixmes of dephant-l^Ea 
Mastodons have been discovered. Itis stated by Captain Goch« 
TKDB,* and by Mr. John Banking,f that aninuOs like the 
Mastodon still live in the Andes, and that they cast ^eir 
iee&L Nemtereqpieteba, suinamed CSiinBipogQa, (d emmuh 
d$ Dioty the aivoy i£ God,) was regaided as a homaa being. 
He is represented as a bearded man, who came from tl» 
East, from Pasca, and who disappeared at Sogamoso. The 
foundation of the sanctuary of Iraoa is sometimes ascribed to 
Nemterequeteba and som^imes to Bochica. The latter, it 
would appemr, also bore the name of Nemterequeteba, and, 
therefore, that the one should have been confounded wi^ the 
other, on sudi imhistoric ground, is a ciroumstanee easily 
accounted for. 

My old friend Colonel Acosta, in his admirable work en- 
titled Compendio de la Huftoria de la Nueva Oranada, endea- 
vours to show, through the evidence of i^e Quichua langm^e, 
that New Granada is the native land of the potato plant, in 
ihe Compendio (p. 185), he observes, '^that as the potato 
{Solanum tuberosum) is known in XJsm^ by the indigenoiM 
name Yomi, and not by the Peruvian name, and as it was 
found by Quesada, cidtivated in ihe province of Velez in 

2^uem Granada, 1848, pp. 188, 196, 206, and 208; Bulletin de la 
SociSti de G4ogrc^hie de Paris, 1847, p. 114. 

* Journal qjf a Residence in Columbia, 1826, vol. ii. p. 890. 

t Historioal Beaearchee onthe Conquest qfPeru, 1827, p. 8»7. 
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1-fi^, a period when its iirtroducti<m from du^, Pera, and 
Cknito must Imve been improbable, the plant may be regarded 
as indigenous to New Granada.'* It must, however, be borne 
in mind that the Peruvians had invaded Quito, and made 
themselves completely masters of it before 1525, in whicb 
year the death of the Inca Huayna Capac occurred. Indeed, 
the southern provinces of Quito fell imder the dominion 
of Tupac Inca Yupanqui at the close of the fifteenth 
century.* The history of the first introduction of the potato 
into Biirope is, unfortunately, involved in much obscurity, but 
tte merit of tire introduction is still very generally stqjposed 
to be due to Sir John Hawkins, who is «aid to have Inrought 
ihe plant from Santa Fe in the year 1563 or 1565. But 
a laict, which appears to be better aul^renticated, is, that 
the firet potatoes grown in Europe were those planted by 
Sir Walter Ealeigh on his estate at Youghal in Irdand, 
ftom whence they were conveyed to Lancashire. The 
Banana-tree {Mum), which, since the arrival of -die Spa- 
niards, has been cultivated in all the warmer parts of 
New Qranada, is believed, by Colonel Acosta (p. 205), to 
have been known only in Choco before the Oonquista. The 
name Oundinamarca, which by affected erudition was applied 
to the young* republic of New Granada in the year 1811, a 
mnne suggestive of golden dreams (suefios dorados), woidd 
properly be Cundirumsffca, not Cunturmarca.t Luis Daza, 
who accompanied the small invading army commanded 
by the Conquistador Sebastian de Belalcazar, who advanced 
fixtm the south, mentions having heard of a distant country, 
rich in gold, and inhabited by the race of the Chicas. This 
country, Daza states, was called Cundirumarca, and its prince 
solicited auxiliary troops from Atahuallpa in Caxamarca. 
The Chichas have been confounded with the Chibchas or 
Muyscas of New Granada; and by a similar mistake the name 
0f ihe unknown more southerly region has been transferred 
to 1^ oountiy. 

(9) p. 400— ''Fall of the Eio de Oumaya." 

See my Eeoueil des Observ. Astron,, vol. i. p. 304; NivdHe- 
ment Barom^trique, No. 236-242. I made a drawing of the 

♦ Presooti's Conquest of Peru, vol. i. p. 882. 

t See Garcilaae^ lib. vlH. cap. 2; also Joaqam Acosta^ p. 189. 
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swimming courier, representing him in the act of winding 
romid his head the handkerchief containing the letters. See 
Vttes des CordilHres, pi. xxxi. 

p. 401 — "-^ point of some importance to the geography of 
*outh America, on account of an old observation of La 
Condamine" 

My object was to connect chronometrically, Tomependa, 
(the starting-point of La Condamine's journey) and other 
places on the Amazon river, geographically determined by 
him, with the town of Quito. La Condamine was in Tome- 
penda in June, 1743; consequently, 59 years before I yisited 
that place, which I found, after astronomical observations made 
during three consecutive nights, to be situated in south lat, 
5*» 31' 28", and west long. 78° 34' 55"). By my observations, 
and a laborious recalculation of all those previously made, Olt- 
manns has shewn that until the time of my return to France 
the longitude of Quito had been erroneously determined, and 
that the error made a difference of full 50^ arc-minutes.* 
Jupiter's satellites, lunar distances, and occultations afford a 
satisfactory accordance, and all the elements of the calculation 
are before the public. The too easterly longitude which had 
been determined for Quito was, by La Condainme, carried to 
Cuenca and the Amazon river. " Je fis," says La Condamine* 
«< mon premier essai de navigation sur un radcau (balsa) en 
descendant la riviere de Chmchipe jusqu'a Tomependa. H 
fallut me contenter d'en determiner la latitude et de condure 
la longitude par les routes. J'y fis mon testament politique 
en redigeant I'extrait de mes observations les plus impor^. 
tantes."t 

(11) p. 403 — " At the elevation of nearly \2fi00feet above the 
sea, we found marine fossils " 

See my Essai giognostique sur le Gisement des Hoches, 
1823, p. 236; and for the first zoological determination of 
the fossils contained in the cretaceous formation of the 
Andes chain, see Leopold de Buch, Petrifications recueUlies en 
Amirique par Alex, de Humboldt et Charles Degenhardt, 
1839 (in foL), pp. 2, 3, 5, 7, 9, 11, 18, 22. Pentland found 

* See Humboldt, RecueU des Observ. Astron. voL ii. pp. 309—859. 

T Journal du Voyage/aU d VJEguateur, 1751, p. 186. 
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fbssil shells of the Silurian formation in Bolivia, and on the 
Nevado of Antakana at the elevation of 17,480 feet. (See 
Mary Somerville's Physical Geography, 1849, vol. i. p. 185.) 

(12) p. 407 — ^^ The point at which the Andes- chain is intersected 
by the magnetic eqicator" 

See mjBdlation Hist, du Voyage atix Regions Equtnoxiale^^ 
t. iii. p. 622 ; and Cosmos, vol. i. pp. 191, 432 ; where, through 
errors of the press, the longitude is in one place marked 
48° 40', and in another 80"* 40', whereas it ought to be 
80° 54'. 

(13) p. 409 — " Tedious court ceremonies^ 

Conformably with an ancient ceremonial, Atahuallpa spat, 
not on the groimd, but into the hand of a distinguished lady 
of the Court circle. "This was done," observes Garcilaso, 
** by reason of his majesty." " £1 Inca nunca escupia en el 
suelo, sino en la mano de una Senora mui principal, por 
Magestad." (Garcilaso, Ommient Eeales, p. ii. p. 46.) 

(14) p. 410—" Captivity of Atahuallpa:' 

The captive Inca was, at his own desire, a short time before 
he was put to death, conducted into the open air, for the 
purpose of seeing a large comet, described to have been of a 
greenish black hue, and nearly as thick as a man's body; 
("wna cometa verdinegra, poco menos gruesa que el cuerpo 
de un homhre,'' Grarcilaso, p. ii. p. 44). This comet, which 
Atahuallpa saw shortly before his death, (therefore, in July 
or August, 1533), he supposed to be the same comet of ev3 
omen, which had appeared at the death of his father Huayna 
Capac, and was certainly identical with that observed by 
Appian.* The comet was seen by Appian, on the 21st of 
July, standing high in the north, near the constellation of 
Perseus; and it appeared like a sword held by Perseus, in his 
right hand.f The year in which the Inca Huayna Capao 

* Phigrg, ConUtographie, i. I p. 496; and Galle's Verzeichniss aUer 
Usher berechneten Cometenbahnen, in Olbers' Easiest method of calcu- 
lating the course of a Comet, 1847, p. 206. 

+ Madler's Astronomie, 1846, p. 307; also Sfchnnrrer's Chronik der 
Seuchen in Verbindung mit gleichzeitigen Erscheintmgen,** 182^ 
part 11 p. 82. 
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died, is considered by Bobertson not to be eaAiahchoftT^ dete- 
mmed; but the investigatioiis of Balboa and Yelaaco ebew, 
that the event must have occurred about the ^d of 1525. 
The statements of Hevelius {Cometographie^ p. 844), and of 
Pingr6 (vol. i. p. 485), obtam additional confirmatioii from 
the testimony of Garcikso, (p. i. p. 321,) and the traditions 
preaerved among the Amantas (''que soa los filosofba de 
aqodla repubtica'*X ^ ™^7 ^^^ ^^ therenuurk, that Oviedo 
ia certainly incocrect in stating in the yet unpdbliidied eoft- 
tinuadoa of his ^ HisAma de lot India$^** that the name of 
the Inca was not Atahuallpa, but Atabaliva. See Pieseot^s 
Conquest of Peru, vol. i. p. 498. 

(15) p. 410— "2>ucm&w de Oro;' (3,838,000 golden ducais.) 

The amn meBtioned in the text is Hiat stated by Gareilaso 
de la Yega."*^ On this subject, however. Padre Bias Yaleia 
and Gkimera give dififierent accounts.f Moreover, it is diffieak 
ti> aseertain the precise value of the Ducado CasteUano or 
Peso de Oro.J The intelligent historian, Prescott, has had 
the opportunity of consulting a manuscript, bearing the 
promising title of ^*^Acta de Repartieion del Rescate de 
A taku e^p a,^' (Act of aflaesaoent for -^e ransom of AtalwiaHpa). 
The Peruvian booty Aared by the brothers Piaacco and 
by Akaagro, a^qieazs ta be too higMy estimated by Pieseott» 
wiko says it amounted to 3,500,000/. sterling, but tihe ransom 
mcm^, the treasures of the diffevent temfdes of tbe Sun, and 
<Kf the fiuertas de Qro^ were idl indsoded in that amount^ 

(16) p. 412— « J%e great Huayna Capac, who, for a ChUd of 
the Sun, was somewhat disposed toJree-tMnldngy 

The mig^y c^sappearance of the ana excited, in the mind 
«f tiae Lm, many philosophic doubts rejecting the govern- 
ment of the worid by that luminary. Amcmg the Ini^'a re- 
marics on this subject, aa recorded by Padre Bias Yalera, are 
Ite following: — '* Many mai«tain that the sun lives and iathe 

* OMnmmiaarioeretdeBde lae Ineas, pazte u, 1722, pp« 27» SL 

f Ifistoria.de las Ifulta9,lliSB,]^ 67, Q^ m^ Essai PoUH^ue mK^ 
la NouveUe Espagne, ed. 2, t iii. p. 424w 

t See the EeaeU politique, t. iiL p. 371^ 877; and alao Joaqnin 
^•^•^•a DeseuMmietUo de la Nueoa Granada, 1848, p^ 14 

§ freacott'8 Conquest of Peru, vol. i pp. 464—477. 

Digitized by Google' 



IIiLTTSTB. (16). raBB-IHns«BiG OP SWA:TWA CAPAC. 431 

creator and maker of all things {el hacedor de todas las 
cosas) ; but whiosoeTer desires to do a thing completely must 
ecmtiaiiie at his taek without intermission. New many things 
are done when the sun is abseot, ther^re, he cannot be the 
cscftUar of aU. It may also be doubted whether the sun be 
veally living, for, tho^^ always moving round in a circle, he is 
aerer weary {no 9$ ccmm). If the sun were a living thing he 
ivoidd, liii^ ovrselves, become weary ; and if he were free, he 
ivocdd, doubtless, sometianea move into parts di the heavei^ 
m wliidi we never see him. The sim is like an ok bound by 
» rqpe, being obliged always to move in the same circle {como 
MM iSf « ^liada qu& siempre hace loi wUmo ^erco)^ or like an 
JEETOW wludi can only go where it ia sent, and not where it 
mxf itself wi^ to go." (Garcilaeo, Comtnent, Beales, p. L 
Hb. viiL cap. 8, p. 276.) The Inea's simple comparison of 
the oiiding movement ei a heavenly body to that of an ox 
&atened by a rope is very eurioos, owing to a circumstance 
which may be expiauttd here. Huayna Capae died at Quito 
in 1525 (seven years prior to the invasion of the Spaniards), 
and his empire was dmded between Huasear and Atahuallpa. 
Now, in the native language of Peru, the name Huasear sig- 
Bofiea wpey and AtalHiaflpa means a cock oat a fowl. Instead 
^799 Huayna Ca|iae probably used the w(»d signifying, in his 
ai^ve language, tmmud generally; but, even in Spanish, the 
wofd m is not applied exelnsively to oxen, but is employed 
to denote cattle of all kindB. How hx the Padre,, with the 
ygk/w of weaaing the natiyea £com the dynastic service of the 
inea, may have minted passages &om his own sermons with 
Ihe heresies of the Inca, we need not here inquire. That it 
was- deaojod very important to keep tiiese doubts from the 
kBOifHedge of the l&wex classes of the people is evident, from 
^le "^ry eonaervative p<^ey and the state maxims of the 
Inea Boca, the eonfaeror of the province of Charcas. This 
Inca Jaunded schoc^ exdnavely fi>r the higher classes, and, 
under heavy pendittes, prdnlnted instruction being given to 
the common people, lest it should render them presumptu- 
ous, and cause them to disturb l^e State. (No es Hcito que 
ensefien a ks hijos de los Plebeios las Ciencias, porque la 
gente baja no se eleve y ensoberveoea y menoscabe la Egpub- 
^ea; Gardlaso^ p. L p. 276c) Thus the theoecacy of the Incas 
may be said to haveiesemi^ the Sl»^ States in the free 
land of the North American Uniour 
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(17) p. 415 — ^^ Expected restoration of the Inca ruUy 

I have treated this subject at length in another work. 
Sir Walter Raleigh had heard of an old prophecy current in 
Peru, which foretold " that from Inglaterra those Ingas shoulde 
be againe in time to come restored and deliuered from the 
seruitude of the said conquerors. I am resolued that if there 
Mrere but a smaU army afoote in Guiana marching towards 
Manoa, the chiefe citie of Inga, he would yield her Majesty 
by composition, so many hundred thousand pounds yearely, as 
should both defend all enemies abroad and defray all expenses 
at home, and that he woulde besides pay a garrison of 3000 
or 4000 soldiers very royally to defend him against other 
nations. The Inca will be brought to tribute with great glad- 
nes." A restoration project, which promised to be highly 
satisfactory to both parties, but, unfortunately for the success 
of the scheme, the dynasty which was to be restored and which 
was to pay for the restoration was wanting. 

(18) p. 418—" The adventurous expedition of Vasco Nunez 
de Balhoar 

I have, in another work, mentioned the fact that Columbus, 
long before his death, full ten years prior to Balboa's expedi- 
tion, was aware of the existence of the South Sea, and its near 
proximity to the eastern coast of Veragua.* Columbus was led 
to the knowledge of this fact, not by theoretical speculations on 
the configuration of Eastern Asia, but by positive and local in- 
formation obtained from the inhabitants themselves, information 
which he collected on his fourth voyage (11th May, 1502, to 
the 7th November, 1504). This fourth voyage led the Admiral 
from the coast of Honduras to the Puerto de Mosquitos, and 
even as far as the western extremity of the Isthmus of Panama. 
The natives reported (and Columbus commented on their re- 
ports in the Carta rarissima of the 7th of July, 1503), " that not 
far from the Rio de Belen, the other sea (the South Sea), turns 

• jRelation hist., t. ill. pp. 703, 706, 713. 

+ Baleigh, 7%e Discovery of the large, rich, and beautiful Empire 
of Guiana, performed in 1695. Edition published by Sir Bobtft 
Schombuigk, 1848, pp. 119 and 187. 

t Examen critique de Vhistoire de la Oiographie du Nouoeau 
^on<in€n< et des progr^ de P Astronomic nauLique aux 15me et 16t»« 
*»^cfe«,t.i.p.849. 
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(boxa) to tbe mDuths of liie Ganges ; so ^tat t&e oomttries of 
tihe ATire& (ue,, ihe Cheraonesug Aurea of Ptolemy) are 
situated, in relation to tlie eastern shores of Yeragna, as T(»r« 
toea (at tiie montii of the Ehro) is in relation to Fuentarabia 
(ooi me Bidassoa) in Bisoaj, or as Yesioe in respect to Pisa.*' 
But^ al&OTigk Balboa first saw ihe South Sea from Ihe heights 
«£ tiie Sierra de Quarequa, on tiie 25th of SeptembOT,"*^ it was 
sercaral days lat^ bei»e Alonzo Martiik de Den Benito^ whe 
had difiBoiTMred a pass^^ front the mountains of Quarequa to 
the gulf of San Migael, embuked aa, the Soudi Sea in a 
eantoe.f 

The recent aoqnisitian of the westemt coast of the New Con- 
tinent by ^ United States el Naetii America, and the &nie 
of tiaie gulden treasases of New (mew called Upper) CaHfomia, 
haiee sendsred the qfoasitien of framing a direct oommunicatioa 
b^wecn the riioies of the Atlantic and the western segu»us 
by the isddamus of Panama^ more urgent than ever. I, there*- 
use, CGOisider it my doty here onee more to direct attention 
to the fact, that the shortest route to the sh(»es of the 
PacifiOy as pointed out by the natiTCS to Alonze Martin 
de Don Benito, is in the eastern part of ibe Jb^hnms, and 
IfidtoiheGelfQde SanMigocd. We kaipw liuU: Clolumbas:^ 
■ought for a nanew pass (estrecho de tierra finna) ; and in 
the official dooamoHka extant, of the dates of 1505, 1507, and 
especially' m that <^ 1514, mention is made of the sou^it^for 
efiemng (abertura), and of the pass (pMSo), whirii, in this 
dtstriet, should lead direedy to & '^Indian Land of 
Spices.'' A channel of coramuineatian between the Atlan^ 
tic and the Pacific, is a nibjeet whidi has more or less 
eccnpsedmy^att^otiGn for the iqNMoe of £)rt)r years; andinmr 
ipabluthed works, as well as in the sereEal memoirs which, wim 
hixuHUEiible confidence, the Free States <rf ^an^ America 
ham xeqoested me ta write, I haTO ccmstantly recommended 
ahypaemetneal surrey of the Islhmos throughei^ its whdKe 
length, but mote espeeially at two points, tis^ where at 
Darien and what was formerly the deserted province of 
Biracpiete, it joins the South American Continent, and ^ere^ 

* Peter Martyr's Bpist. dxl. p. 296. 

f Joaquin Aoostn^ Compendia ?uet, del Deecuhrimiento dt (a 
Nueva Oranada, p. 49. 

' t Vida dH AbnirmUepar Don Fememdo Ooion, asp, 90. 

2 V 
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l)etweeii Atrato and tie Bay of Cupica, on the shore of the 
Pacific, the mountain chain of the Isthmus almost entirdy 
disappears."^ 

In the year 1828 and 1829, General Bolivar, at my request, 
caused the Isthmus between Panama and the mouth of the 
Bio Chagres to be accurately levelled by Lloyd and Falmarcf 
Since that time, other measurements have been executed by 
intelligent and experienced French engineers, and plans have 
been drawn out for canals and railways with locks and tunnels. 
But these measurements have invariably been made in the 
meridian direction between Porto-bello and Panama, or west- 
ward &om thence, towards Chagres and Cruces. The most 
important points of the eastern and south-eastern parts of the 
Isthmus, on both shores, have in the meantime been over- 
looked. Until those parts shall be described geographically, 
according to accurate (but easily obtained) chronometrical 
determinations of latitude and longitude; and hypsometrically, 
with reference to their superficial conformation, by barome* 
trical measurements and elevations, I see no reason to alter 
the views I have always entertained on this subject. Accord- 
ingly, at the present time (1849), I here repeat the opinion I 
have often before expressed; viz., that the ctssertion is grotmd^ 
ess and altogether premature, that the Isthmus of Panama 
is unsuited to the formation of an Oceanic Canal — one with 
fewer sluices than the Caledonian Canal-— capable of affording 
an imimpeded passage, at all seasons of the year, to vessels 
of that dass which sail between New York and Liverpool, 
and between Chili and California. 

According to examinations, the results of which the Direct- 
tors of the Deposito Hidrografico of Madrid have caused to 
be inserted in all their maps since 1809, it appears that on 
the Antillean shore of the Isthmus, the creek called the 
Ensenada de Mandinga, stretches so far to the south that its 
distance firom the Pacific shore, eastward of Panama, appears 
to be only between 4 and 5 German geographical miles (15 to 

* See my Atlas giographiqwe et physique de la Nouv. Espagne, 
pi. iv. and Adas de la Relation historique, pl.xzii. xxiii; alio my 
Voyage avx regiones equinoxiales du Nouveau Continent, t. iii 
PP- 117 — 154, and Essai politique sur la royaume de la 2fouveUe 
Espagne, t. i. 2nde ed. 1825, pp. 202—248. 

t Philosophical Transactions of the Royal Soc of London for iht 
year 1880, pp. 59— 68. • ir ^ ^ 
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an eqtiatorial degree) or 16 to 20 English geographical miles. 
On the Pacific coast also, the deep Golfo de San Miguel, into 
which falls the Rio Tuyra, with its tributary the river Chu- 
i^iinque (Chucunaque), runs far into the Isthmus. The river 
Chuchimque too, in the upper part of its course, runs within 
16 geographical miles of the Antillean shore of the Isthmus, 
westward of Cape Tiburon. For upwards of twenty years 
I have been repeatedly consulted on the problem of the Isthmus 
of Panama, by companies having ample pecuniary means at 
their disposal; but in no instance has tiie simple advice I 
have given been followed. Every engineer who has been 
scient&cally educated knows the fact Qiat between the tro- 
pics, even without corresponding observations, good baro- 
metrical measurements (horary variations being taken into 
account) may be relied on as correct, within from 75 to 96 
feet. Besides it would be easy to establish, for the space of a 
few months, one on each shore, two fixed barometric stations; 
and frequently to compare the portable instruments used in 
the preliminary levelling with each other, and with those at 
the fixed stations. The point demanding the most attentive 
examination is that where the range of mountains between 
the Isthmus and the main continent of South America sinks 
into hills. Considering the importance of this subject to the 
commercial interests of the whole world, the examination 
should not, as heretofore, be restricted within narrow bounds. 
A complete comprehensive survey, including the whole 
eastern part of the Isthmus— -the results of which would be 
alike useful in JEU^ilitating every possible scheme, whether of 
canals or railroads — can alone decide the much discussed 
problem, either affirmatively or negatively. This work will 
m the end be imdertaken, but had my advice been adopted, 
it would have been done at first. 

(19) p. 418 — *^ Impressions excited hy the ctccidental ctrcum* 

stances of life." 

In Cosmos I have adverted to the incitements to the Study 
of Nature. (Vol. ii. p. 371, Bohn's edition.) 

(20) p. 420—" Of importance in determining the longitude pf 

Lima" 

At the time of my expedition the longitude of Lima» 
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as determined by MalaBpina and marked in the saaps piib- 
lished by the Depoeito Hidrografioo de Madrid, waad^ 16' 53". 
The transit of Mercury over the Sun's disc, on tiie 9th. of 
November, 1802 (which I observed at Callao, the port of 
Lima, from the Eound Tower of the Fort of San Felipe), 
gave for Callao, by the mean of the contact of both limhs, 
5k 18' 16" 5 ; by the external contact only, 5^ 18' IS' (79^ 
34' 30*). This result, obtained from the transit of Mevcury, 
has been confirmed by Lardgue and Duperrey; aad bj ob- 
servations made during Capt. Fitzroy's expc^litions of the 
*' Adventurer'' and the " Beagle." Lartigue fixed the longi- 
tude of Callao at 6fc 17' 58*; I>iq>errev made it 5t^ 18' 16*; 
and Capt. Fitzroy &^ 18' 15'* After havii^ calculated the 
longitudinal difference between Callao 82^ the Convent 
of San Juan de Dios at Lima, by carrying ohsonomieteis 
from the one place to the other during four ;^unieys, I foond 
that the observations of the transit of Mercmry determined 
the longitude of Lima to be 5M7' 51* (79« 27' 45* W. ftom 
Paris, or 77^ 6' 3* W. from Greenwich.) See nay lUcunl 
d'ohstrmtiom (uir<m.^ yqL ii p. 397, md EilaHon^ M^LfX iii. 
p. 592. 

FOTBDin, June, 1849. 
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Abyssinia, elevation of the moimtains of, 

116, 118. 
Acaciee, various species of, in South Ame- 
rica, S07 ; of Australia, 313. 

Accaouais, tribe of the, 184. 

Achaguus, savage tribe of, 107. 

Acicidar, or needle-leaved trees, natural 
history of, and their extensive geogra- 
phical diffusion, 314, et $eq.; varieties 
of, 325, 328. 

Aconcagua, elevation of the volcano of, 
205. 

Actinea, the, 252. 

Adansonia, a colossal species of dragon- 
tree (known as the Baobab or monkey- 
bread tree), 270, 271, 273. 

Aerial Ocean, the influence of its pres- 
sure on plants, 292, 295, 296. 

Africa, extensive barren plains in the 
interior of, 2; deserts of, uninhabitable 
by man, 3 ; Oasis of, 2 ; deserts of de- 
scribed by Herodotus, 9; causes of 
excessive heat, 9; mountains of, 9; 
Northern Africa one connected sea of 
sand, 9, 1 10 ; character of its vegeta- 
tion, 10; two races of men separated 
by the great north desert, 19, 140; 
nomadic tribes of, 50. 

Agouti, the antelope of South America, 
12. 

Agues Calientes, elevation of, 208. 

Ahuahuetes,a colossal species of tree, 274. 

Air, currents of, on the vertical ascent of, 
266 ; influence of its pressure on plants, 
292, 295, 296. 

Alders, 231. 

Allco, a Peruvian dog, 218. 

Alleghanys, temperature of the, 102, 103. 

Almond tree, the BerthoUetia excelsa, 
158, 179. 

Aloes, one of the v^etable forms by 
-which the aspect of Nature is princi- 
pally determined, 228, 332; various 
species of, 334. 

Alpine regions, elevation and temperature 
of, 84. 



Altai, mountain plateau of, 53 ; the z 
tain-chain of, 63, 64. 

Aluates, the plaintive cry of the, 199. 

Amazon, plain of the, 6 ; the wild luxti» 
riance of its regions, 19; called the 
"Great River" by the natives, 155; its 
extent, 157; boundless wooded plain 
of the, 161. 

, Upper, plains of, 390; breadth of, 

at Tomependa, 401. 

Amentaces, 194, 285. 

America, migrations to, through Northern 
Asia, 11, 131; absence of cereal Ibod 
in, 12; pastoral life unknown to the 
aborigines, 12; on the cosmological 
origin of, 105; die southern hemisj^iera 
cooler than the northern, 107. 

, North, inclination of the eastern 

shore, 29; natural features and con- 
figuration of, 31-40 ; no pastoral tribes 
discovered among die aborigines, 42; 
on the climate and distribution of heat 
in, 102 et $eq. 

, South, the vast Steppes of, 6, 8, 85,; 

physical causes of the diminudon of 
heat, 7, 96 et seq.; presents a remark- 
able similarity to the south-western 
continent of the old world, 8, 105; cha- 
racter of its vegetation, 10; aborigines 
of, 11 ; catde of^ 11 ; quadrupeds of, 12^ 
133; the regions by which the Steppes 
of, are bounded, 19; the wild luxuri- 
ance of nature, 19; various races of 
man, 20; mountain systems of, 30, 31; 
forests of, 98; general disquisition on 
the climate of, 96-109 ; vast savannahs 
of, 98; early civilization of, 130, 131; 
limits of European civilization in, 140 ; 
carved rocks found in, 147-151 ; the 
great rivers of, 155 et $eq.; different 
routes proposed in the unknown por- 
tions of, 177; Schomburgk's journey 
across the continent of, 176, 177; 
the early maps of, 181 ; their uncer- 
tainty, 182; immense extent of the 
woody region between the plains 4lf 
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VeneKiiela, and the Pampas of Buenos 
Ajres, 194; the vegetable kiugdrim of, 
as jet imperfecdj explored, 392-294; 
Humboldt's journey across, from 
Cazamarca to the Pacific, 89^-420. 
Ammoo,* temple of, 2; nomoa of, 44; the 
probidnlitj of its haring stood on the 
sea-shore, 264. 
Ammonites, found on the Andes, 408. 
uUnaa, lite of, U9, 179, 184, 186; 

where situated, 186, 187. 
AmjgdakM, 95. 
Anai, village of, 187. 
An^es, ohadn of the, 91 ; the seat of ac- 
43; inhabited bj the 
192; chain of, in Boli- 
Tia, various elevations of the, 205; so- 
jom on the ridge of the, 290; paramos 
of the, 292 ; Humboldt^ jouroej across, 
from Caxamarca to the Pacific Ocmin, 
990-420; elevation «f, at the Paramo 
del AsBuaj, 898; soooession of Para- 
mas, 407; pictoresqueh- marked bj 
masses of erupted poTpByry md <ra- 
' "tfl^te, 408 ; marine fossils found 12,800 
feet above ifae level of the sea, 403; 
fSnstrative notes of the, 421 ; deiiva- 
tioD of, 428; the pooat when they 
iMifr intersectad by the nagoetic aoua- 
tor, 407, 429. 
Anmal Idngdom, great divtrions of the, 

222. 
Animal Bfe existingin thesolitadesof the 
loltisst mountains, 210; in the irtmo- 
si^iere, in the waters, and the earth, 
^11-214. 
Aaimalecdes of the atmoepheve, tiie water, 

and the earth, 211-214. 
Animals which yield m^, 11, 125, 126; 
of South America, 12, 188; straggles 
«nd conflicts of, 17; on the hyber- 
nation of, 242, 248 ; domestic, inquiry 
respectii^ the crigin of, 62; noctur- 
nal Kfe of, in the primeval femsts of 
Sondi America, 191 et $eq.; traits of, 
198, 199; various cries of, 199, 200; 
illastrative notes, 202. 
Antilles, sea of the, 28 ; springs among 
the islands of the, 155, 174; udiabked 
by the Spanish race, 191. 
Aottsana, mountainous plain of, 17; great 
elevation of, 189; cavern of, its great 
elevation, 287 ; vdcano of, 871. 
Anurahdepuni, the sacred fig-tree of, 275. 
Apaowndas :as islands so caUed, 24. 



Apes, the foreboders of rain, 20, 141; 

nocturnal cry of, 199, 203. 
Aposentos de Mulalo, of the Andei, 

393« 428. 
A|Nire, River, atoppes of the, 6 ; observa- 
tions on, 194. 

, Llanos de, tCTiperature of, 187. 

Aqueducts, of the Peruvians, 39>i8. 
Aragna, viJIey o^ 24. 
Arborescent vegetatkm, ttKS. 
Aristolochia, immense blossoms •<tf Hm, 

280,848. 
Armadillo, of Sotrth America, IS. 
Arum cordiiii>liam, vital heat of die, 890. 
Arundinaria, 186. 
Asearis, 218, 251. 

Asia, Central, catitalns Am laigeat steppes 
in the world, 8, 4, 94; the momilBiB 
plateaux of; 58-62 ; taUeef elevations, 
58; general review of the aiMmBtam 
chains of, 63-78; the volcaaes of, 
distant from the sea, iS; vegetetioa of 
the steppes i^, 95. 
Astrme, the, 258. 
Atabapo, the river, 159 ; UaeiiiABa of its 

water, 160. 
Atabuallpa, the ancient fertiw as and pa. 
lace of, 408-411 ; his captivity, 410, 
429; Inslerical notices of, 411 et acq. ; 
death of, and the i^pctfaaee of a 
comet, 429; his desoesKUmts at Caxa- 
marca, 11, 411-418. 
Ataruipe, cave of, the tomb of an «xtinct 
tribe, 171, 188; numeroos akdetoos 
found, 171, 172. 
Atlantic Ocem, northern watns of, agi* 
tated by a gyratory movement, lao^ 
122; form of a longitudinal fnrravred 
valley, 154, 174; calmness of its sor- 
ftice in certain latitudes, 154, 174. 
Atlantic and Pacific, immense adTaB> 
tages to be derived from a < 
tion, 488. 
Atlantis, Island of, 55. 
Atlas, Mount, covered with 
snow, 9 ; inhabitants to the xiorth ciS, 
19; Greater and Lesser, remaiin on, 
88,89; elevation of, 89; ontihepoeitioii 
of the Atlas of the ancients, 110-113. 
Atmoq^here, aninudcules of the, 211 ; liia 
iafluenoe of its pressure on phmts, 322» 
295, 296. 
Atolls (coral-walls}, sitoatioD of, -S54; 
origin of, 269; process of : 
of, 262. 
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Atures, cataracts of the, 15S et ieq.; 

general account of, 162 et seq. 

, the brave Indian tribe, n^aBcboly 

legend of, 172; TerMson the parrot of, 

189. 
Australia, Acacias, Mjrtacee, and Ca- 

suarinK, the principal vegetable fimns 

of, dl8. 
Auvergne, platean of, its eleratuuvffS. 
Avars, earlj migration of tha, Su 
Avenaoes, 126. 

Axum, plateau of, its elevation, 58. 
Azteks, rains of tiie fortress of the, 127 ; 

seat of the, 207; relics of civilization 

found, 207; pyramidal boildings of 

ihe, 808. 

Badgbs, hybernation of the, 244. 
Balboa, Yasco de, his adventurous expe- 
dition over the South Amencan Con- 
tinent, 418, 482. 
Balch Pass, deration of the, 70. 
Bambusace»,*one of the most beautiful 
ornaments of tropical climates, 884, 
835. 
'Bananas, 221; one of the plants by 
which the aspect of Nature is princi- 
pally determined, 224, 227 ; cultivated 
from the earliest iaa&ney of civiliza- 
tion, 305. 

Banisterias,178. 

" Banks," ofsteppee, probably the marine 
shoals of the primeval virorld, 1, 26; 
phenomena of, explained, 27; com- 
posed of floetz strata, 28; immense 
tracts of, in the deserts of Africa and 
Asia, 28. 

Banyan-tree, colossal size of, 275. 

Baobab, coUwsal dimensions of the, 271, 
272. 

Baragnan, narrow pass of, 1 62. 

Baijikang Pass, elevation and vegetation 
of the, 78. 

Basalt, formation of, 218. 

Bats of the South American steppes, 15. 

Bavaria, plateau of, its elevation, 58. 

"Bay of Sadness," 165. 

Beajr, hybernation of the, 224. 

Been, discovered at the summit of the 
Bocky Mountains, 88. 

Befaria,the purple-flovireriiig, 23. 

Beke, on the Mountains of the Moon, 
115, 116. 

Bengal, bay of, an arrested effort of 
Nature to form an inland sea, 254. 



Bertholletia exoelsa, coSoMal sice of, 19^ 

170. 
Bignonia, 178. 

Binimi, fatal expedition to, 188. 
Birds, l^beniation of, 242; the ratio tlf 

their numerieal distaributum, 288. 
Bison, of North America, 40-42. 
Bixa Orellana, pigment of, 171. 
Black Sea. See Enxine. >' 

Boa^onstrictrar df the Orinoco, USi, 1^ 

periodic torpidity of, 24?. 
Bolivia, get^aphical observatiaiui >on, : 

204, 205. ; 

Bolson de Maasimi, el, elevatian of, 208. 
Bbmbaceee, one of the vegetable iesmm 

by which the aspect of Nature «b prin- 
cipally determined, 224. 
Botany. See Plants and Vagetation. 
Bottgainvilliea, new and bftantifiil spacieB 

of, 400, 401. 
Brahmins, geognqphical notions of 4hf, 

67. 
Branco River, 178, 181, 182, 183, 184. 
Buenos Ayres, situation and lemperatw 

of, 100. 
Buffalo, of South Amerioa, 11, 125> 136 ; 

of the Mississippi, 40-42. 
Butterflies, on the siunmit of Mont 

Blanc and on the Chimboraao, 282, 

238. 

Cacao, Montes de, 104-202. 

Cactus, the, 15, 138; one of the vegetable 
forms by which the aspect of Nature is 
prindpally determined, 225; indiga- 
nous to iUneriea, 810; its natural Ms* 
tory, 811, 812. 

Caladium, belongs exckuuvely to tropi- 
cal clunates, 320. 

California, mountain coast>range of, 86, 
87; volcanos still active in, 37; its 
golden treasures, and the advantages of 
ttie discovery, 433. 

Cameji, on the Orinoco, 168; mouth of 
the, 106. 

Camel, " the ship of the desert," 8, 51; 
great utility of the, 51 ; iiatural history 
of the, 52, 53. 

Camosi, rook of, 165. 

Cauada, monument discovered in the 
prairies of, 82. 

Canar, fortress of, 804, 424. 

Canaries, inhabited by the Spanbh rasf, 
191. 

Carouac, the food of the Indians, 145. . 
2 g2 
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Cape Nan» situation of, OS. 

Cape Town, situatioa aud temperatnre 
of, 139. 

Capybara, of the Orinoco, 198. 

Caracas, alpine vallers of 1, 3, 4; the 
vast steppes of, 6; littoraJ chain of, 
32 ; a mountainous region, 23 ; sugar- 
cane of, 26; Llanosof, 36, 94; plateau 
of, its elevation, 58. 

Cargiuiirazo, volcano of, felling in of the 
summit fVom an erupti(m, and curious 
phenomenon. 367. 

Caribbean Gulf, 1. 
' Islands, disint^ration of the, 23. 

Carichana, Indian mission of, 161. 

Carolinias, 160. 

Carpathian Mountains, general features 
ofUie,40. 

Cases Grandas, ruins of an Aztek palace, 
126. 

Cashmere, vallej of, 69. 

Cajisiquiare, the river of, 159, 160. 

Castact'ie, 138. 

Castille, plateau of, its elevation, 58. 

Casuarinese, 221; one of the vegetable 
forms by which the aspect of Nature is 
principally determined, 226 ; the prin- 
cipal vegetable form of Australia, 313, 
814; physiognomy of the, 330. 

Cataracts of the Orinoco, dissertation on 
the, 139 el $eq.; illustrative notes to, 
174r-190. 

^— of Maypures and Atnres, general 
account of, 162 et $eq. 

Cattle of South America, 11, 125; vast 
quantities of, in the Pampas of, 14, 137. 

Caura, sources of the, 162. 

Causeways of the Inca road over the 
the Andes. 394, 424. 

Caxamarca (the ancient capital of the 
Inca Atahuallpa), Humboldt^ journey 
over the plateau or table-land of, 390- 
420; the scene of the sanguinary his- 
tory of the Spanish conquest, 403 ; ori- 
ginally called Gamamarca, the " City 
of Frost," 407; fertile valley of, 407; 
general description of, 408 ; ancient fort 
and palace of Atahuallpa, 408-411; de- 
scendants of the Inca resident at, 411- 
415; Humboldt's departure from, 415; 
and arrival at the Pacific, 419; illus- 
trative notes on, 421-436. 

Cayns Flampnco, Bonito, &c. coral 
islands of. 257. 

Celaya, elevation of tiic, 30a 



Central fire of the earth connected witli 
volcanic eruptions, 65, 66, 67, 360 
361,372. 

Cereals, on the culture of, 128, 129. 

Cerro Duida River, 17a 

Cervus Mexicanus, 133. 

Cesalpineee, 220. 

Chagos Bank, formed of coral, 254, 255. 

Chamaya, Rio de, 399, 400, 401 ; fall dl 
iU waters, 400, 427. 

Chasars, early migration of the, 5. 

Cherson, situation and temperature of, 104, 

Chiguires, herds of, in South Awwrii^^ 
12, 135. 

Chihuahua, elevation of, 208. 

Chimborazo. elevation of. 43 ; butterflies 
and other winged insects found on the 
summit of, 210, 232; peculiar colour 
of the water flowing from, 160; elevsr 
tion of the four peaks, Pomarape, Gua- 
lateiri, Parinacota, and Sahama, 204; 
Uie vertical height, 234; probable de. 
rivation of the name, 234; defined ss 
** the snow of Chimbo," 235 ; the name 
probably transmitted firom a bygima 
age, 235. 

ChinchUla, the, 233. 

Chinchon, Countess de, biographical no> 
tices of, 390, 422. 

Chinese, ancient orographic knowledgis 
of the, 56. 

Choropampa, plain of, 406. 

Chota, ruins of, 204 ; silver mines o^ 402, 
408. 

Cidaris, species of, 408. 

Cinchona, its first discovery and medi- 
cal virtues, 390, 422; its habitat and 
natural history, 391. 

Cinchona bark hunters, 281. 

Civilization, limits of, in South America* 
19, 140; and remains of, 207; pro- 
gressive stages of, 398; in ancient 
Mexico and Peru, 425. 

Climate, of South America, 7; genersi 
disquisition on, 95 et seq. ; of North 
America, 100 e< seq.; forms the vaii- 
ous characteristics of nations, 210. 

Climbing plants, 331, 382. 

Coast Reefs, situation of, 253. 

Cochabamba, Cordilleras of, 84. 

Cocuyza,el Mogote de, rock of, 161. 

Coelebogyne, germination of the, 345. 

Colossochelys, 232. 

Columbia, cataracts and shores of the, 87. 

Columbus, his voyage through the foots 
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baolcs of the ocean, 49, 50; his first 
'discovery of the new continent, 166, 
176, 432; his observations on the equi- 
noctial currents, 176. 

Oompositse, numerical relations of the, 
379,280, 281, 283, 284, 286; nume- 
rous species of, 291. 

Condor, the giant among vultures, 210, 
i237; various names of the, 237; its 
'native region, 237; immense altitude 
to which it soars, 237, 238; its habits, 
239; mode of capture, 239. 

Coniferee, 194, 221; on the vegetable 
forms by which the aspect of Nature is 
principally determined, 227 ; their ex- 
tensive geographical diffusion, 814, 
822,823, e/<«9. 

Coral animals, labours of the, 214. 

— animalcules, wonderful formation 
of, 262 et seq.; depth at which they 
can exist, 259. 

^-^ Islands, 257. 

— Reels, natural history of, 263, 257 
et seq. 

Corals,, the greatest number in the 
^gean Sea, 259 ; various forms of* in 
the Red Sea, 266. 

Cordilleras, of South America, vast ex* 
tent of, 42; names of the highest 
points, 43; of Cochabamba, 84; of 
Peru, 210; deserts of the, 393; re- 
mains of the great road of the Incas 
across the, 393. 

Corentyn River, exploration of the, 160. 

Connolache, mountain of, 404. 

Cosiquiriachi, elevation of, 208. 

Cosmos, quoted. See Humboldt 

Creepmg Plants, 227, 331. 

Crescentia, delicate blossoms from the 
rough bark, 230, 348. 

Crocodile, of the Orinoco, 20, 142, 198; 
periodic torpidity of, 248. 

Crotalus.the, 251. 

Cruciferffi, 96, 286, 286. 

Cryptogamia, 216; wonderful regermina- 
tiun of the, 241 ; numerical distribu- 
tion of, 337. 

Cumadaiiimari, hills of, 164. 

Cumana, expedition to, 181. 

Cunabarai, mountain group of, 162. < 

Cupiliierse, their geographical distribu- 
tion, 822. 

Curata, the Indian name of the colossal 
grass of South America, 180. 

Curare, an Indian poison, 161, 162. 



Curtius, Professor, his verses on the Par- 

rot of the Atures, 189. 
Cusco, the capital of the Incas of Peru, 

895 ; ancient fortress of, 897, 898. 
Cyathea speciosa, 838. 
CyclidicB, the, 213. 
Cynometia, delicate blossoms spring from 

the rough bark, 348. 
Cyperaceae (Cypresses), 94, 95, 231, 284; 

gigantic forms of, 826. 

Date Palms, geographical situation of, 

297, 802. 
Dead, Indian method of preserving the, 

171. 
Dead Sea* specimens of the Porites elon- 

gata from the, 260. 
Delf and Pottery, remains of, found in 

South America, 207. 
Deserts, general view of, 1 et $eq.; of 

Africa, 2, 3 ; probable causes of their 

sterility, 10; of Northern Africa. 110. 

See Steppes. 
Dhawalagiri, elevation of the, 68, 71, 236. 
Dicotyledons, numerous species of, 292. 
Diodorus, his traditions respecting the 

primeval formation of the Mediterrar 

nean and of Samothrace, 262, 263. 
Dioecious Plants, fructification of, 244, 

246. 
Djawahir, elevation of the. 69, 71. 
Djebel-al-Komr, the Mountains of the 

Moon, 9. 
Dogs, wild, herds of, in South America, 

^ ; objects of Indian adoration, 86 ; 

natural history of, 86-88. 
Dolphins of the Orinoco, 199, 202. 
Dorado, fabulous, 185, 188. 
" Dormideras," the name of, applied to 

certain plants, 94. 
Dormouse, hybernation of the, 243. 
Dragon Tree, colossal dimensions of the, 

220, 268 et seq,; its habitats, 268 ; its 

prodigious age, 269, 270. 
Dragon's MouUi, at the entrance of the 

Orinoco, 166,175. 
Drought of the Steppes, 14, 15; effects 

of the change from, 16, 139. 
Duida, the mountain of, described, 158. 
Durango, in Mexico, elevation of, 268. 

Earth, the food of the Otomaks and other 
Indians, 142-146; on tlie indurating 
and heat^mitting mass of the, 318, 267, 
26a 
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Btttiiquakt, sabmenioir of a kamA hy 

an, 28; evidene* of labttmiieaB fire 

. coBiinanioirtioiw, 860; of IMl and 

181>, wkich ahook tiie Tuioas ports 

of the New CootineBt, dOO. 

Ecds, eleetric, 17 ; modaof ciptiuing, 18; 
' a^Mrimtnla ooy 118. 

Emt, once oyerflowed by die toa^ 3ft4; 

. Mft oneovered by the setMat of the 
Mediterranean, 264» 

£1 Dorado, the fable of; 159. 

BkiMrNoctflaooSfphoiphereaetnae omit- 
ted from the, 350. 

Blbow Lake, tituationof; 40. 

Electric Fiahes, 34a 

Blectridtr, oparatiotts aai eataat ol^l9, 
140. 

XlemeoCt, perpetual stBag|^ of tin, 887. 

Elias, Meant, an active vweano, 87. 

Xlyaifii Plains, of the aneieata» 111. 

Kicaraaada, engravings on the xv^cltof, 
184. *^ 

SngraTings on the rocks of centfal 
America^ 147, 148; on the rocks of 
Umana and EneaiaiBada, 184. 

Ephedra* the diSteent species of, 838. 

Spioharmas, the philosopher of Sy xaeose, 
his iUostrations of Titelfbvce from the 
ng of the *<Bhodi8a Geniusr 



Equinoctial Current, obserratwns on the, 

175. 
Eratosthenes, get^praphical views of, 67. 
Enoaosa, 808, 810; tiie Vegetable cover- 
ing of the earth's suzfiiee, 110, 335. 

See Heaths. 
Escalloiaisi, of the ihmily of the Eriacaw, 

geographical diatributbao^ 844. 
Bbmeralda, town of, 176, 17ft. 
Esquimaux. See Indians. 
Euglenes, the, 313i 
EuphorUaesa, 197. 245, 385. 
Eoxine, priaaeval ootbursk of the waters 

of; 362; origin&ilj an inland lake, 263; 
' forced the passage of the Dardanelles) 

368; extract from Strabo,. recording 
) the priiheval convulsion of its waters 

on the authority of Strato* 363» 

Fait Palms of South America, 13, 1% 

135, 136. 
Bsir Weather, BCoonL an aotiv«> volcano. 

8a 
Rsn^ growth of» in difibr^ cUmales, 

108; one of the vegetable forma by I 



wimh At flipectof Nateta i 
cipafiy determined, 239, 
numerical relation and gpngrapWcal 
distribution of, 389, 387; elimalie re. 
latiiDna under which they floncish^sai^ 
MO. 

Fish, the swimming-Uaddev oC 3iL 

Flamingoes, multiaidas^ 197. : 

Sloetz, strain 041. 

Flara Japonioa^ corkiaapxapestiea of tipe, 
880. 

Forests of South idnsrioa^ 19^ 98; plants 
oompoaing the, 380^ 

-—^^ primeval, on the nootnraal Hfis of 
animab in the, 191 et <««.; hetwaen 
the Orinooo and the Amaaen, 19ft; de- 
finition and description of, 193; the 
Spanish word Afoale applied ^a(b to a* 
finast and a mouatiun, 198<; between, 
the plains of Yenexaela and Fitanpas 
of Buenos Ayres, immense axtent o^ 
194; of Europe and Northecn Asia, 
194; impenetralHli^ of aoma portiaaa 
of, 195 ; illustrative notes, 302. 

Fort Georga, sttaalion and fcainpetatai« 
o|;i04. 

Fossils, Marine; found on ^m Andes, 
408,428. 

" Fountain of Touth^" fiital exptditxasLto 
discover tlie, 188. 

Fremont, Captain, geographic^ investi- 
gations 0^ 39y 33; lofty peak called 
after his name, 33, 33. 

Fresnillo, elevation of, 308. * 

Frogs, vitality o^ under water, 34Jl 

Fucus, immense size of the maciaa Ma* 
crocystis pyrifiva, 276;, banks a£ th» 
ocean, 47-50.. 

Galapagos, the, 386» 

Gallinaaos, different species of, 380i ', ap^ 

preciated for thek ut^ilf , 340. 
GallionelleB, 313. 
Gambia, the rivei^ 81 
Gebette River, 179v 
Geneva,, situation and temparatmn 0^ 

104. 
Geognostic (or Geologies!) proffies, 88k. 
Gerard, Dr., his visit to ShahU Pass, 76. 
Gila itxver« delf and pottoqr found o« 

the bank* of; 307. 
Globe, primeval, distribution ctf land and 

water diflbrent from the pieaeot, IQ/L . 
Glumacese, 95 ; numerical *t1ntinn of 

th^379«3834;284. ^ 
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Oobfv Sfeppe of, 5, 6S; elenttioa of, ^9. 
Gromphrenas, 214. 
GoQzaleB, Juan, shipwrecked, 172. 
Godiard, Mont, beigbt of, 85. 

Gofctenborg, situation and temperature 
of. 104. 

GraminetB, 94, 385, 7S6. 

Granite, massee of leaden-coloured, 19^ 
141 ; turned black bj the waters of 
t&e Orinoco, 163, 164. 

Ghrasaes of die Steppes, 16; farinaceous, 
cultiire of, 128; colossi stalks of a 
i^eciesof, 158, 180; arboresemt, 221 ; 
one of the regetable forms by which 
&e aspect of Nature is principallj 
determined, 228, 8S4r-387. 

Greeks, extent of their maritime disco- 
Teries, 111. 

Grossulariacese, 810. 

Guafaaribes, waterfall of the, 151. 

Gnaicas, tribe of the, 158. 

Guainia, the river, 159, 160'. 

Gnalgaja, argentiferous mountain of, 
404 ; value ol silver obtained from, 405. 

Guamanr, Paramo de, 417. 

Guanaco, of South America, 1126. 

GuanaxQi^, elevation of, 208. 

Guancabamba, Bio de, 898; the swim- 
ming couriers of, 899, 400. 

Guanches, race of the, 51. 

Guangamarca, Andes pass of, 417, 418. 

Guaranes, a tribe of South America, 12, 
18, 134, 185. 

Chiareke Indians, savannahs inhabited bj 
the, 163; melancholj legend of the, 
172; their extinction, 172; skeletons 
and skuHs of, 172. 

Guaviare, the river, 159, 160. 

GuayaquU, Rio de, peculiar blackness of 
its water, 160. 

Onajcas, Indians, 178. 

Guiana, the granitic stones of, 155; im- 
penetrable fin-ests of, 161 ; method of 
preserving the dead among the tribes 
of, 171; observations on the coast of, 
176. 

Guinea, negroes of, eat earth, 145. 

Guirion, mii^on of, 189. 
Gulf^streafir of Mexico, 121-124. 
Gustavia, delicate blossoms spring from 

th9 rough bark, 230, 34a 
Gymnotus, the electric eel, 17 ; mo^ of 
capturing, 18; experiments on, 130; 

Hahi, oans e^ 69. 



Hamur, Periplnsof, llSv 

Harudsch, desert near the mountains of, 
2; basaltic mountains of, 44; geologi- 
cal fioatores of, 45. 

Heat, physical causes for tiie diminution 
of in South America, 7 ; general dis- 
quisition on, 96 «< teq.; of North 
America, 108 et seq.; of the interior 
of the earth, 378, 379. 

Heaths, of northern Europe, may be 
regarded as stef^pes, 2. 
" ' , (Ericaceae), one of th» vegetable 
forms by which the a^ct of nature is 
principally determined, 225 ; the habi- 
tats and natural history of, 308, 809. 

Hedgehog, hybernation of the, 242. 

'* Hell's Mouth," the whirlpool so called, 
162. 

Hermesia castaniiblia, 197, 2(M^. 

Herodotus, has described the desMts of 
Northern Africa, 9k 

Herrera, his observations on the voyage 
of Columbus, 156, 175. 

Hesperides, of the ancimtB, 111. 

Hillhouse, Mr., navigates the Massaiuni, 
184, 185. 

Himalaya, estimated height of the, 82; 
mountain plateau of die, 54 ; the moun- 
tain chain of^ 68, 68; observations of 
various travelers, 70; general eleva- 
tion of, 71 ; on the porpetnal snow-line 
of the, 74. 

Hindoo-Coosh, sitaatfon of the, 67. 

Hiongnu, a tribe of Eastern Asia, 52, 
80,81. 

HobartTown, situatkm and temperature 
of, 109. 

Hordacese, 128. 

Horse, the constant attendant of man, 17 ; 
everywhere exposed to attack, 17. 

Huancaya, canine wondtip of the Indians 
of, 85. 

Huayna Capac, of the fiwaily of the 
Incas, 412, 480, 481. 

Humboldt, Aleximder von, his journey 
over the plateau or table*laadof Caxa- 
marca to the shores of the Pacifiey 
890-420 (see Caxamarca); illastfatEve 
notes of the jounwy, 421-486. 

— , works of, referred to in vaiioas 
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Aiie Centxde, 59, 61, 63. 63, 64, 65, 

67, 69, 71, 73, 89, 91, 97, 99, 118, 

334. 360. 
CouDM. 41, 49, 63. 73. 114, 118, 

134, 366, 373, 303, 305, 346, 388, 

889. 
De Distribatione g<eogrq>hica plan- 

taniin, 378, 306, 304, 338, 343. 
Easai Politique but la Nouvelle 

Espagiie, 31, 34, 37, 43, 88, 306, 

357,305,306,430,434. 
Essai sor la 6e<^n^phie des Plantes, 

84, 139, 136, 138, 377, 381, 305, 

806. 
Ezamoi Critiqae ds I'Histoire de la 

Geographie. 33, 48, 50, 88, 134, 

336,365,371,316,333. 
Fragment d'un tableau g6o1ogiqae 

de I'Am^nque Meridionale, 33. 
Letter tu the Editor of the Annalen 

der Phjsik uud Chemie, 349. 
M^moire sur let Montagues de 

rinde, 53. 
H^moire sur les Lignes Isothermes, 

87. 
NouTelles Annales des Vojages, 185. 
Recueil d'Observations Astrono- 

miqoea, 334, 338, 438. 
Becueil d'Observations de Zoologie 

et d'Anatomie Corapar6e, 34, 139, 

141. 303, 337, 351. 
Belation Historique du Yojage auz 

Begions equinoziales, 39, 39, 46, 

48, 83, 85, 133. 134. 137, 139, 

141, 144, 147, 153, 180, 303, 303, 

343, 350, 369, 305, 336, 338, 

433, 434. 
Sur la Fixation des limites des 

Gujanes Fran9aise et Portu- 

guaise, 178. 
Treatise on the Quina Woods, 433. 
Tiber die gereizte Muskel- und 

Neryenfaser, 395. 
Yues des Cordill^res et Monumens 

des Peuples indigenes de I'Ame- 

rique, 131, 336, 369, 434, 425. 
humming-birds, seen at an elevation of 

14,600 feet, 337. 
fiuns, early migration of the, 5; various 

races of, 80, 81. 
Hybernation of animals, 343, 343. 
Hydras, the, 363. 
Hylaea, of the Amazon, 6. 
Hymeneae, 330. 
Hypsometric observations on the heights 



ofmoantamt and their peafa, 304* 
309. 

Ilumani Peaks, situatioa and elevation 
of, 304. 

Inca roads of Peru, remains of, 393-397, 
434; flights of steps, 396, 434. 

Inca Roca. State policy of, 431. 

Incas of Peru, their early conquest of 
Quito, 336; ancient fort and palace of 
the, at Caxamarca, 408-411; descea- 
dants of, 411-413; treasures taikea 
from their temples by the Spaniards, 
410, 430; their worship of the Sun, 
430, 431 ; expected restoration of thenr 
ancient rule, 415, 433. SeeAtahuallpa. 

India, mountain plateaux of, 65. 

Indians, driven on the coast of Germax^, 
134 ; of the Orinoco, method of pia. 
serving their dead, 171. 

Infusoria, vital tenacity of 341, 343, 344; 
marine, luminosity of the, 347 el *eq. 

Insect life in the atmosphere, the ocean, 
and the earth, 31 1-314. 

Insects, carried to an elevation of 19,000 
feet above the phuns, 333, 333. 

" Inundation, the Valley of," 183. 

Ipomucena Islands, 187. 

Ipurucotos, tribe of the, 183. 

Islands formed of coral ree&, 357. 

Italian scenery, 316; sky, 317. 

Jaoua Palm, beauties of the 393. 

Jaguar, of South America, 13; traits ol 
the, 196,196, 197. 

Jainti-dhara, elevation of the, 80. 

Jao, sources of the, 163; mouth of, 164. 

Japan, history of the peopling o^ 13, 131; 
the character of its vegetation different 
from that of the Asiatic continent, 330. 

Jardin des Plantes. at Paris, rich collec- 
tions of the. 387, 388. 

Jardines del Rey, 357. 

Jarures, race of the, 30. 

Juncacese, 95,385. 

Ealmuck-Eirohis tribes, r eztenaiTe 

steppes occupied by, 3. , 
Kashmir, valley of, its elevation, 59. 
Keeling-Atoll, a coral lagoon, 355. 
Keri, rocks of, 163, 164, 165. 
Kinchii^jinga, the highest point of tha 

Himalaya, 68. 
Kuen-liin, the mountfun plateaa of, 5S; 

the mountain chain of, 63, 66, 67., 
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Kyll/ngiie, the steppes corered with, 16. I 
Kynngar Pass, elevation and vegetation 
of, 79. 

Iabiatje, 285, 286. 

lii^oon Islands, 264; hypothesis respect' 
ing,261. 

Lagos, elevation of, 208. 

liake Istaca, sources and elevation of, 40. 

■ Superior, its elevation, 39. 

liakhur Pass, ascent to the, 80. 

Lama, of South America, 126. 

Landscape-painters, leading forms of ve- 
getation, instructions to, 346. 

' painting, on the beauties of, as de- 
nved bom ihe vegetable kingdom, 346, 
347. 

Languages, variety of, in the South 
American wilds, 20; changes in the 
terms of, 191; in language truth to 
nature should be the chief object, 193. 

Latent life, disquisition on, 242, 243. 

Lecidese, 10, 125. 

Leguminoss. 280, 284, 285, 286. 

Lemaur, Don F., bis trigonometrical 
survey of the Bahia de Xagua, 174. 

Lepidosiren, periodic torpidity of, 243. 

Leprarise, the, 214. 

Leucopria, 213; modulata, 251. 

laanes, or creeping plants, one of the 
vegetable forms by which the aspect 
of Nature is principally determined, 
227, 331. 

Lichens, 10, 125. 

tdUacesB, one of the vegetable forms by 
which the aspect of Nature is chiefly 
determined, 229, 341. 

Idma, observations for determining the 
longitude of, 420, 435, 436. 

Ijmande, of the Orinoco, 203. 

laons, of South America, 12; nocturnal 
roar of, 199; not to be found in the 
Sahara, 90. 

lithodeudra, the, 253. 

Lithophytes, the, 214, 251 et teq. 

Llanos of South America, 2; the great 
plains of the, 7; extent of, 8; adapted 
for breeding cattle, 10; have become 
habitable to man, 13, 14; extension of, 
22; of Caracas, 26, 27, 94; elevation 
of, 27; of Barcelona, 28; effect of, 
on the mind, 28; general observations 
on, 29; of the valley of the Amazon, 
83 ; situated in the torrid zone, 88; de 
A pure, temperatoxe of, 137; exten- 



sively overflowed by the Orinoco, 
185. 

Loffling's expedition to Cumana, 181. 

Loudon's Arboretum, &c., quoted, 273. 

Loxa, town of, 390. 

Luminosity of sea-water, 246 ; attributed 
to Mollusca, 247 et teq. 

Lupata, Cordilleras of, covered with eter- 
nal snow, 9 ; mountain range of, 120. 

Lyctonia, ancient land of, 265, 266. 

Macos, race of the, 20. 

Macrocystis pyrifera, a species of marine 

lucus, colossal size of, 276. 
Macusi Indians, religious traditions of 

the, 147. 
Madagascar River, hedgehogs and tor- 
toises of, 242, 243. 
Madrepores, the, 253. 
Magdalena River, called "The Great 

Water," by the natives, 155; valley of, 

416. 
Magellan, striuts of, the temperature of, 

107. 
Magnetic needle, physical effects of the 

sudden variations of the, 249. 
Mahu River, description of the, 186. 
Majonkong Indians, mountainous country 

ofthe,176, 180. 
Malvaceee (Mallows), one of the vege- 

table forms by which the aspect of 

Nature is principally determined, 224; 

its various families, 305, 306 ; on the 

natural history of the, 306. 
Mammalia, the ratio of their numerical 

distribution, 287, 288. 
Man, various races of, in the South 

American wilds, 20, 142; his ferocity 

in a savl^^ state, 20, 151 : discordant 

elements of, even in civilized life, 21 ; 

everywhere is man opposed to man, 21 ; 

the monuments of his creative genius 

pass away, while the liie^prings of 

Nature remain eternal, 1 73. 
Manco Capac, his mysterious appearance 

in Peru, 397. 
Manimi, perilous cataract ledges of, 1 66. 
Mapires, the coffins of the Indians, 171. 
Maps, of South America, 181. 
Maquitares, race of the, 20. 
Mar de Sargasso, geographical situation 

of. 48. 
Maruion, valley of, 402. 
Maravaca, mountain of, 179. 
Marmot, the, 283. 
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Mntodcms, elqphaiitiiie, 223. 

Matter, vital liMPee of, aMoiA^ and re- 

poUra, S8&J Tariooa combinatiaai o^ 

884, S8«. 
Maiirki»palaM of South Aoienaa, 12; 

uaafiil and nolntiooa peapartMa of, 

18,186,186. 
M^povM, ca laia cti of» 168 tt mf.; 

goieai^ aocoont of ^ WitwhUi of, 

162, et uq,; mintinnaiy Tillage of, 

168; Parrot of, 172. 
Maditotranaan, gieat citaalwpht Iff 

which it waa formed, 216, 262-266; 

StnUo'a aaeoonief; 268. 
, dme paninsulas of the» Ibenan, 

Itahaa, and Hellaoie, 266. 
Medina hyaooella, elaalric li^ atraok 

from the, 249. 
Mahaaoet AH, hia axplonBg expadiiieoa 

to the MooataiBa of Ifaa Mean, 117. 
MelaatomaceaB, 160; one of the vq;etable 

foima hj which the aspeaiof Nature ia 

prindpallj determined, 229, 846. 
Melocaetmia, the, 16, 138, 226; Ttgeta- 

ble8pringa,812. 
Meta, whirtpool andradc at the etttnaoe 

of the, 161. 
Mexican Gulf, lotatorf atraam of the, 

121-124 ; coral iskncb in the, 266. 
Mexico, plateau of, ita elovation, 68; 

deration of, in the eyimootial zone, 

206; general elevation o^ 200; the 

Conifera and oaks of, 816 ei uq* 
MicToaerae, wondecfiil ditoereiiiH of the, 

211. 
Migrations, through nottihers Asia to the 

western coast of Ajnwica, 11, 181. 
Mimosas, the steppes of Sonlh America 

eotreredwith,16, 216; oneof thevvge- 

taUe fSorms bj wbieh the a^eot of 

Natureis prinoipalfy d ater mine d, 224 ; 

the hdMtttI and nataial faistorj of, 

807,808. 
Misage, deeeptit* appaaratteea of the, 

18, 187. 
Mlasisaippit its sooreaa and deration, 89; 
. the forest, prairies 0^40; temperature 

of the yaUey of tibe^ 102, 108; 
Missouri, deposits of the> 38. 
Mmris, Lake, probably^ oaea eonneotad 

with the sea, 244. 
Mollusca, marine laminoiitr of the, 

246,347»M«g. 
Monad, quesUon respeotftsg 1he^24L 



Mottgolitti S«c^o> in Central Asia, 4,19 ^ 

Monkeys of South Am«rira,.cpes o^ 199, 
203. 

MonocotyledonSynumerottsspecies o{;212. 

Moon, natural representations of, 166w 
I , Moantaioa^f tha» 0; diaqimirian 
on, 114, 116. 

Mont Blanc, 210. 

Monte, the term, in Spanish, ippliad.haA 
to mountain and liwast, 194. 

Monte Video, aitoailioaaMl tBiniiialiia 
of, 104. 

Naero, in tfie-Pdopmineaf, 866w 

Monflon, the Vm^Jiofaed^ of Sooth Ama. 
rica,ll. 

Mountams, of South America, sjatam oC 
80, 81 ; plan for measuring the hxk^^ 
of; 88 ; Tsst range in North A m e w c a, 
86-88; the Cordilleiaa tha longMt 
chain in tlieworld, 4d, 48 ; platasox 
of Asia, 68-62; tabla of elevataons, 
68; genend view of the great nsBan* 
tain chains of Asia, 68-78 ; on the 
snow-lines o^ 78 et seq, ; maaaaao^m 
South America, 84; nnmcea«» tscma 
for, in die CastOian dialects, 101, 202 ; 
the namea o^ d«nved fiEiem the most 
ancient relics of langnagea. 288 ; tzaas- 
parency of the atmes ft iere o^ 288r 
process of their Ibnnalieii, 262^ 

Mule, iartinetive cunning of* the, for 
^aymg his thirst, 16. 

Musk Ox, of South America, 11, 126; of 
the Mississippi, 40. 

Mn jscaa, the aociettt ii^ahitants of Neir 
Cbanada, 426 ; civilisation^ e^ 426. 

Mjlodon robustus, 222. 

Myrtaeess (Myrtles), 179> 280; of Ans« 
tralia, 313; one of the Teget^da finma 
by which the aspeet of Natnae is 
prtnoipaUy detennined, 228^ 848-846. 

Mysore, plateau of^ its elevatieny 68L 

Naiads, the, 213. 

Nations, chaeaetaristlaa o^ formed kjt 
dimato, 219. 

Natron Lak«s»of Egypt, 44. 

Nabire, the study of, condnciTe t» istel- 
leetoal repoee^ 21 ; bar pownf^ iuflu- 
eneein the regiom of the tropica, 154, 
216 ; the- life-eprings of, ever prolific 
and eternal, 17-8; the maaj voices o^ 
revealed in animal existence,20(>-201 ; 
periodic stagnation of 21 6 ; great een- 
vttlsioa of, in>tfra Maditananem^ 216 
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'90S-369 ; genenl phyiiM gnony o^ 
218, 219; principal^ delemined by 
sixteen forms of ptiuite, ^l; vital 
fbtee of, illustrated by Epiehanuos, 



VegttmSf rarkms hordes oi; in Africa, 19. 
Kemterequeteba, the ancient Peravian 

"messenger <tfOod," 807,499,426. 
Nsvndo de Sonta, immense elevatSon of, 

4a 
' de ISimani, elenttion of, 4S. 
•— — ^ ratuation and eleTntionof peaks, 904» 
Utew QranodA, the ancient timt of civiliza- 

iion^4a&j 426; the native land of the 

potato, 426, 427. 
Niagara^ otigtn of the ftdls of, 16ff.- 
IVile, on tiw sources of die, 115^-139; 

irlgaiiiis of,in Abjsstnia, 167. 
NemJaMie stillness of in the ttopies, 

codmed #ith-^e' night, ^109; all 

laiger anii^ids then tidce refuge in ti^e 

lbr«t,801. 

Oaks, corer the mounttiin plains of the 
equator in South America, 291 ; im- 
mense size and age of an oak in the 
department of Charente, 275 ; elevated 

' situation of, gro^ng in Mexteo, 18^. 

O^oes, of the African desert, 2, 8^; num- 
ber of, in Egypt, 44; ti^e name of, 
Egyptian, 46. 

Ocean, vegetation of the> 48, 49*; phos- 
phorescence of the, 212, 245. 

Chjellinffi, the,258» 

Oco, reck of, 168. 

Opuntiftceee, 810. 

Orange River, its elevatlm, 58. 

— *- trees, number and magMtude ef,Sn 
the Hnertas de Pacara, 400. 

Orchidese, natural history of the, 812, 
818; one of the- vegeteble< ftmns by 
- which the aspect of Nature is princi- 
pally determined, 226, 227. 

OMgon, terxitory of, 85 ; temperature of, 
104. 

Orinoco, the wild luxuriance' of its re- 
gions, 19; reck engravings <n the 
banks of, 82; the great steppe extend- 
ing from tlM mouth of the, 81 ; ac- 
counts of the cataracts of, 158 €t teq.; 
the name unknown in the interier of 
the country, 155; simply called " the 
' rtver," 155; current produced by the, 
155; the mighty waters d^iMirediiito^^e 
Atiantic, 156; generaTdeseriptSkmr of, 
197' ei «eg.f its general connfe and 



Mmarkabl»wftidiiigl,,150; pieteMS^e 
rocky vales of^ 161 ; its course akmg 
the chain of the Parime, 161, 162; 
separates the forest of Guiaua from the 
extensive savannahs, 162; danger to 
boatmen ftom floating forest twes, 1629 
possesses the singular property of 
c«douring black the reddish masses of 
granke, 163. 164; on the sources of 
the, 158, 175, 176, 178, 180; the 
ancient watn" level conatderedjly de- 

fveesed, 164; iUusCrative notes, 174- 
90; passes^ through the mountainsef 

the Parime, 200. 
Orotava, colossal dragon-tfeeof, 268^ 269» 
Orphic Argonaut, mythisal narxatioaaofy 

265. 
Oteheiti, sugar cane of, 25^ 
Otomacs, or Ottomaks, a tribe- of Indiaa* 

who eat earth, liaards, Aec, 20, 143^ 

148; observations on, 144, 145; the 

poison curare used by, 15-1. 
Ox, the constant fUtendant ol nuot, 17; 

everywhere exposed to idAack, 17. 

PieASAWA MouMTAiifs, 182, 188, 184. 

' , h&tifittde of, 185, 186. 

PMhydemafea, 222. 

Pacific Ocean, first view of, i^om the 
Qnangamarca oi die Andes, 419; im* 
moise advantages to be derived £n»m a 
direct communici^n with the Atlaa* 
tie, 488. 

Pace, of Sout3» America, 126« 

Pudano River, 176,179. 

PadureUo,212. 

Pahns- of South America, 12, 18, 185/ 
136, 298; the Piriguao, one of the 
noblest forms of die-, 161, 185; the- 
fiunily of; 221 ; the most stately of idt 
v^^table forms, by which the aspects 
of natare is principally deterauned, 
.228; on the habitat and naluMl his« 
tory of, 297-8(Mlf fi»m and ecdeur ef 
the'fimit, 808. 

Pampa de Navar, 406. 

Pampas of South Ameiica, 2; geneiEil 
observation on, 29. 

Panama, Isthmus of, various measure, 
ments of, 484, 485<. 

Paragua, a general name isr watae oe 
sea, 198. 

Paraguamust River, 188^ 

Paramo de laSuma Pas, the UMiuiUMfa 
group of the Caracas^' its elevatkui, 
vegetetion, dec, 4, 84; the highest 
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Alpine icfpoos, 83, 94; of the Andes, 
in Pern, elevation and description of, 
893, 407. 

Parama River, 176. 

Parasitic vermes, 251. 

Pariine, mountain chun of the, 161, 162, 
200; the terra incognita of Soath 
America, 178; the lake of, alleged to 
be the source of the Orinoco, 181, 
Zsbulon, 187; a general name for 
water or sea, 183; the great Mar de 
la, proved to be the Lake Amncn, 188. 

Paropanisns, the snow-crowaed summits 
of 165. 175. 

Parras, elevation of, 20a 

Paspalum, the steppes covered with, 16.. 

Passo del Norte, elevation of, 208. 

Pastes, Ph>vince de Ins, its elevation, 58. 

Peccary, tracts of ihe, 197. 

Pentastoma, 213; a division of. the para- 
sitic vermes, 251. 

Peru, remains of the great road formed 
by the Incas, 393-397. 

Periplus of Scylaz, 46. 

Peru, Pizarro's invasion of, 395, 897; 
historical notions of, 397; treasures 
taken from the temples of, by the 
Spaniards, 410, 430; ancient wondiip 
of the sun, 430, 431. 

Petrifactions, wonderful phenomena pre- 
sented by the study of. 373. 

Piianerogamic plante, 220, 233, 276; 
immense varie^ of, 276-278; nume- 
rical relations of 279 et seq. 

Philippines, inhabited by the Spanish 
race, 191. 

Fhcenicians. extent of their discoveries, 
110, 111. 

Phosphorescence of the ocean, 212, 245. 

Photocharis, luminosity of the, 247. 

Phyllodia, 345. 

Phyto-corals,252, 253. 

Pinduri, perpetuiJ jnow-line of the, 77. 

Pine forest at Chilpanzingo, 328, 329; 
of South America, 194, 231 ; elevated 
situation of some growing in Mexico, 
815; various species of, in Europe, 318; 
their geographical distribution, 321; 
gigantic forms of, £23-325. 

Pinnate leaves, physiognomy of, 352. 

Piragua, mouth of the, 166. 

Pirara River, course of the, 186. 
Pirigara, singular properties of the,- 348. 
Puiguao, one of the noblest species of 

pahn-trees, 161, 185. 
Zizarro 8 invasion of Peru, 395, 397. 



Plains, desert, of Africa,, 2; vast exlflot 
of, 3; of Asia, 4. 

Plains. )See Steppes, Llanos, &c. 

Plantains, one of the plants by which the 
aspect of Ni^ure is principally deter- 
mined, 224,. 227;, immense one in 
Lycia, 272. 

Plants, various species of, in the great 
Asiatic Stapes, 4; different charac- 
teristics of, in Africa and South Ame- 
rica, 10; on the cultivation of, ia 
elevated plateaux, 62; in the Llanos 
of the Caracas, 94; the farinaceous 
grasses, 128 ; ideas on the physiognomy 
of, 210-231; illustrative notes, 232- 
352;. univenalihr of their existence, 
214; causes of the absence of, over 
large tracts of land, 216, 217; sixteen 
forms by which the aspect of Nature 
is principally determined, 221-^329 et 
p<usim; Palms,. 223; Plantains, or 
Bananas, Malvaceee and Bombacee, 
224; Mimosas, Heaths, 225; Cac- 
tuses, Orchidese, Casuarinese, 226; 
Conifene, Pothos, lianes, 227; Aloes, 
Grasses, 228; Ferns, Liliaceie, Wil. 
lows, MyrtacesB, Melastomacese, and 
Laurineee, 229; on the numerous 
species of Fhanerogamia, and their ex- 
tensive geographical distribution, 276- 
294; illustrative notes on the various 
forms of plants which principally de- 
termine the aspect of Nature, 296-346 
ei passim; as yet imperfectly explored 
in South America, 292-291 ; gigantic 
pines and cypresses, 323, 324,. 826; 
beauties of the aspect of, 846, 849; 
general view of the physiognomy of,. 
349-352; on the similiui^ of vegeta- 
tive forms, 351. 

In addition to the plants above enumera- 
ted, the following which occur pas- 
«m, are referred to under their respec- 
tive alphabetical entries: — Acacis, 
Alders, Amentaceee, Amygdaleee, Aris- 
tolochias, Arundaria, Bambu^acec, 
Banyans, Bignonias, Carolinas, Cala- 
diums, Ceesalpina. Compositte, Crescen. 
tia, Cruciferffi, Cryptogamia, Cupn- 
lifersB, Cu.stace9e, Cyacese, Cynometia, 
Cyperaces, Dioeciee, Dicotyledons, 
Ephidife, Ericaceee, Escallones, . £n- 
phorbiaceee, Fucus, Glumaceae, Gus- 
tavia, Hymeneee, Juucacea:, Labiate, 
L^piminosse, Melastomas, Mclocactns, 
Monocotyledons, Oaks,. Opuntiacec^ 
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Fhyllodia, Pinifene, Polypodiaces, 
Portolacese, Rosacea, RaLracese, Saxi- 
frage, Sjnantherese, Teiebinthaceffi, 
Theobioma, Tiliaces, Umbelliferse, 
Urticese, Yews, &c 

iHata, Steppes of, 6. 

it'lateaax, mountain, of Mexico, general 
elevatbn of, 309; of Caxaniarca, 
Humboldt's journey over the, 390-420; 
of Asia, 53-62 ; table of elevations, 58. 

iPleuronectes, a species of sea-fish, 260. 

iPlinj's account of the eruption of Mount 
Vesuvius, 369, 370. 

Podocarpus taxifolii^ its geographical 
distribution, 322. 

Poison, used by the Otomaks, 151, 152. 

Polygastrica, 212. 

Polypodiacece, family of the, 388. 

Polyps, natural history of the, 253. 

Pompeii buried by an eruption of Vesu- 
vius, 369. 

Pongo River, 401, 402. 

Pontus. See Euxine. 

Popayan, plateau of, its elevation, 58. 

Popocatepetl, volcano of, 65. 

Porites elongata, 260, 261. 

Porlieria hygrometrica, 401. 

Port Famine, situation and temperature 
of, 109. 

Portulacas, 214. 

Potato plant, the native produce of New 
Granada, 426, 427. 

Pothos, one of the v^etable forms by 
which the aspect of Nature is princi- 
pally determined, 227, 329; belongs 
exclusively to tropical climates, 329. 

Prairies on ihe Missouri, 2. 

Primeval Forest See Forest. 

Pnmacena, the island of, 159. 

Pumice, volcanic origin of, 369. 

Purinarimi, perilous cataractledgeof, 166. 

Qdad-Dra, the river, its coarse through 
the Sahara, 92. 

Quadrupeds* of South America, 12, 133 ; 
of the Mississippi, 40. 

Queretaro, elevation of, 208. 

Quina Bark and Tree, notices of, 428. 

Quito, plateau of, its elevation, 58 ; the 
first conquest of, by thelncasof Peru, 
230; the table-laud of, one volcanic 
hearth, 360 ; one of the capitals of the 
Incas, 896. 

"Rawtleua, immenie flowen of the, 231 . 



Rain, general efiects of, after drought in 
the Steppes, 16, 138. 

Rattlesnake, vermes which inhabit the 
lungs of the, 251. 

Raudal, the cataract of, 165 , dangerouii 
navigation of, 166. 

Red Sea, coral reefs in the, 255. 

Rdnaud, M., on the Mountains of th» 
Moon, 115. 

Remora, the sucking fish, an agent for 
catching turtle, 257, 258. 

" Rhodian Genius," dissertation on the 
mysterious painting so called, 380-385 ; 
tlie principles of vital force illustrated 
from, by Epicharmus, 383; illustrative 
note, 386-389. 

Rhopala ferruginea, 401. 

Rio de la Plata, its magnitude, 156. 

Rivers, effects of, overflowing their banks, 
17; of South America, 156; of the 
Caracas, the peculiar blackness of the 
water, 160; a generic name for, usu- 
ally adopted by those inhabiting their 
banks, 183; the only means of travers' 
ing the continent of South America, 
195 ; the names of, derived from the 
most ancient relics of languages, 236. 

Roads, remains of the great road of the 
Incas, 393-397. 

Rocca del Palo, the highest northern 
margin of the crater of Vesuvius, 376. 

" Rock of Patience," at the entrance of 
the River Meta, 161. 

Rocks of South America, images graven 
in,20, 147, 148. 

Rocky Mountains, estimated height of, 32 ; 
extent of, 35; observations on the, 205, 
206. 

Rome, temperature of, 108. 

Rose Tree, great size and longevity of 
one in the Cathedral of Hildesheim, 
275, 276. 

Rosaceee, growing in the Asiatic Steppes, 
4, 95 ; ratio of their distribution, 821. 

Rotation Stream of the Atlantic, 120-122. 

Rotifera, wonderful revivification of the, 
211.240, e/f^g. 

Rubiaces, 280, 285. 

Rupunuri, Lake of, 187. 

Sabbina, sodden appearance of, attri- 
buted to volcanic subterranean fire, 360. 
Sacramento River in California, 207. 
Sahama, elevation of the, 205. 
Sahara, the great desert of, two races of 
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mm iif witBd ty tiia, Ig^ 140 ; daqai- 
Bition 00,80-98; tia wri w Africa £ke 
a dxiad^ «» «rtlM Ma, 110. 

St Bernard, Mount, beu^oi; M. 

Salananoa, m Mexieo. iUwtMBd;aQa. 

Salt Lake^Grett, 309. 

Saltillo. elmatioa oi;S08. 

Savani^, adiUe cli^ of, 146. 

Samothrace, traditioos of; 31 A. 363, 36tf ; 
aherigjnea of. 363; pawian of, 363. 

San Fernando de Ateb^, 161. 

San Joan del Rio, elev«ieB ef,308. 

San Loia Potoai, elevatisB of 306. 

Sanariapo, on the (Mnooa^ 166. 

Sand-aaitin, hybenatioii of tb^ 343. 

Sand-qKNita, fiuy of, when paaeinc over 
tlie8teppe8,14,137,366. 

Santa Bvbam de Aiifiln]iia» vdmoa at, 
198. 

Santa F^del Nnava Mexico» e1e?alianof, 
30a 

SqMgoas,BOCtanial erj of the, 199. 

Sarooramphus Papa, the, 340. 

SauaNune«, giowing on the Asiatic 
steppea, 4. 

Savannahs of South Aaeriea, 06 ; on the 
bordara of the Orinooo, 163; inha- 
bited bj the QnardM ladiaaa, UtS; 
oTerflowed in April, 187. 

Saxifrage, 3SS. 

Schomburgk, Sir R., has anliqiiarian re- 
searchea ia Sooth America, 147-11(1 ; 
his obsenrations va the aoureea of the 
Orinoco, 176 ; his joonej aoMiea the 
continent of South Ameriea, 177; fait 
account of the Lake el Anraco, 186. 

Sculptured xodca, in Sooth America, 
147-ltfl. 

Sea, on the umfiormity of dts level, SIM, 
365. 

Sea-coasts, length of time befom vogfta- 
tion appears on the, 10. 

Sea-waler, on the phosphorosoeBoe of, 
345; attributed to lominooa xnoUuaca, 
346,347. 

Saa-weeds, phnunmenon of thor accumn* 
lation on the western coaet of Airica, 
66 ; of the ocean, 47->60. 

Seeds, transferred to basren rocks, 314. 

Senegal, inhabitants to the south of, 10. 

Serpents, periodic torpidity of, 348. 

Shahai Pass, alevation o^ 76. 

Sierra Nevada of CaliAmia, obaervatioBS 
on the, 205, 206; situation of, 307. 

Sierra Parime, mountain-chain of the,.33. 



SUaa, dcvaliflD of, J08. 

Silla, OKent to ^laanmnit oridie,288L 

Sflver, valne oC obtained frsm tha adaes 

of GMdgajoe and other g owiM an 

mountains, 405. 
Simpl<m, Mount, hdg^t ctf, J6. 
Sipapo, on Hw Orinoeo, 168. 
Siagan, elevatbn of Ihe plam of, 384. 
Sidca, aitnatian and tenpentmeo^ iOi. 
Siwah,0Mkef;44. 



Snoir-lme of moonlainfl, 78 a< aef., 
the Himalaya, 236. 

S(^ano, Don Joe£, doeameota «f, 181. 

Spanish race, inhalnttt^ of pots of tho 
Andes, the Canaries, the Antillaa, wsaA 
the Pfailippinee. 103. 

Springs hoBi Ihe bed of tiie aoein, 15€, 
174 ; which rise from diftroot depAs, 
dependent on intevnal heat, 878^879. 

Stag, a native of South Ameriea, 188. 

Stars, glorious spertafle of the, mt liw 
Equator, 381, 349. 

Stirpes and Deaerts, general viair of; 
1-31 ; in the Caracas, 1; sterility and 
mon(^ny of; 3; theheathaitf neathem 
Europe may be reganled as aueh, 9; 
in the interior of Africa, 8, 9; in cen- 
tral Ana the largest in the werld, 8 ; 
covered with various plants and iMibs, 
4; have retarded oiri^satifQai, ^ ; of 
Sooth America, 6 ti teq. ; of Africa, 
canwa of tibeir sterility, IbO; towna 
apmng op on the «v«n e^ in Sooth 
America, 14, 187 ; faiy of the whirl- 
winds passing OTer4he, 14 ; drouf^ of 
the, and mirage, 15 ; genkl cfiecta of 
rain after drought, 16, 188 ; like a vast 
inland sea, 17, 189 ; the view of tiss 
regions by which they are bounded in 
Africa and America, 10, 140 ; UluBtra- 
tive notes to the article on, 33-135; 
traets of, ooveved with naked rock, ^; 
of northern Asia, 57 ; eatftnding from 
the meoth of the Orinoco, 88; of 
Central Africa, 04, 05 ; ▼ e get a t ion of, 
05 ; the diffiarent featiaes c{ in Africa 
and Aria, 158 ; variona tenna fior ea- 
preasing in thuB Arabic aad P eraian 
langoageB, 101, 303; of Soolh Ame- 
ricai may be regaxdad as mere local 
phenemeaa, 316. 

Strachey, Lieut., his observations an the 
snow-fine of the Himalaya, 74. 

Stmto, has staiement ra^ecthig tha fn- 
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'uneTal oonn^akm of the waters of fhe 

M«cliten«iMaii and the Eaxine, 163. 
Strychnos, an lodian poiwn, 162 
Sty^Utet, Mat of tlM, 18, 196. 
Svgar^cane, TaxiedeB of the, 24, 25f26. 
I&aii, iMinhipof,bj die Peruviaiis,480, 431. 
Bvoi and Moon, representatioBS of, on the 

Tooks otf the Orinoeo, 165. 
Swinmung oonrien of «he Bof 4» Ovan- 

oabamba,d09,400. 
^wisascenery, 217* 
Sydney, aituation and terop et a i w fe of, 

109. 
SynanthereeB, 95. 
Syracuse, the painting of '' The Khodian 

Oenios" at, 880-965. 

Tbmi, the river, blackness of its water, 

160. 
Tacangna, lake 'of, 1 ; its aunoaBding 

scewiry and vegetatioa, 28. 
Tapir, traits of the, 197. 
-Tartar stoppea, 4. 
Taye, ananiraal of Galifenda, 127. 
Taxos baccate, pecaKarpnq^effttesof, 820. 
Tebooo, rocfy laUs of, 185. 
Tegoayo, Lake of, 207. 
Temperatiures, mean annnal, of South 
America and Europe, tablesof, 100, 101. 
T«Beriffe, Peak«f, the voleano, 871, 879. 
Tepa-chaend, carved rock of, 148. 
TerebiodiaoeeB, 280. 
Terra del Foego, tempo-atne of, 106. 
Terra-firma, coast of, 23. 
Theobroma, delicate blossoms spring from 

the rooto, 280, 848. 
^Theobroma Caeao, of Sooih America, 26. 
Thian-schan, the moontain-dkain of, 63, 

64,66. 
Thibet, meontaSn plateaa of, 55 ; elera< 
tion and geographical situation of, 60 
plains off 61. 
Tibbos, nomadic tribes of Africa, 50. 
Tiger, American, traits of the, 195, 196, 

197 ; its nocturnal roar, 199. 
Tiliace», 194. 

Timpanago, Lake of, sappesad to be the 
Great Salt Lake, 85 ; longitude of, 206. 
Titioaca, Lake e^ elemtion of the pla- 
teau of, 58. 
Tomependa, town of, on the Andes, 401, 

428. 
Tomo, island of, 164. 
TopaiD, on the Orinoco, 163 ; month of 

the. 166. 
Tortoises, periodic tocpiditj of, 248. 



Trees, immense size and antiqaity of, 
271-276; on the relation existing be- 
tween the annular rings and their i^;^ . 
274 ; natnral ^Eonaies of, 274; beifi^ts 
to which they grow, 827. 

Trinidad, asphaltic island of, 155; ori- 
ginally torn from the mainland, 175. 

Tropical winds faroorable to the mariner, 
154, 174. 

Trt^ics, beauties of evening scenery, 178 ; I 
contain ereiy Tsriety and magnitude 
of vegetable ^nms, 217, 231. 

Tuamini, the river, blackness of its water, 
160. 

Tuarycks, nomadic tribes of Africa, 80, 

Tukiuifth, an Asiatic tribe, 5. 

Tula, elevation of, 208. 

Tundra, the name of cryptogamic plants 
in the arctic regions, 95, 96. 

Tortle, curious mode of catching, by 
means of tiie sncking^sh, 257, 258. 

Tuyu, a bird of South America, 6. 

Tsana, lake of, its elevation, 58. 

UiviTAfti, island of, 168, 165. 

Umbellaria Groenlandica, 266. 

Umbellifera, 285, 286. 

Ummibida, ruins of, 44. 

Dniami, mountain of, 168. 

Ural chain of mountains, 68. 

Uraricapara river, 188, 184. 

Urns used for preservmg the aalies of the 

dead, 171. 172. 
UrticecB, 245. 
Uruana, engraving on the rocks of, 

164. 

Valbkcia, lake of, 24. 

Vanilla form of the Orohidea, 178, 226, 
280; the fragrant, 230. 

Vapour, the precipitation of, 217, 266. 

Vegetation, length of time before it fixes 
itself on the sea coast, 10 ; different j' 
characters of, in Africa and South Ame . 
rica, 10 ; natnral history of the v^;eta- 
ble covering of die earth, 214; vegeta- 
tion most exuberant in the tropics, 217, 
230, 231; entire families of, 221; the 
vegetable forms by which the an>ect of 
Nature is principally determined, 221- 
229; their numerical relations and 
geographical distribution, 276 et ieq.; 
ratio of dbtribution, 285 ; as yet im- 
perfectly explored in South America, 
292-294; the leading vegetable forms 
iaatnxctiva to the landscape painter* 
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S40; general Ti«w of, 349-8A3; timi. 
lari^ of vegetable lorms, 851. See 
Plantt. 

Venesuela, littoral chain of, 33; ita ex- 
tent audelevatioo, 22; deacriptioiiof,28. 

Vennea, paraaitical, 25 1 . 

Veauvius, eltfvation of, and varioQa mea- 
aurements of the marginaof the crater, 
363, 876, 377 ; great eruptiona of, 364 
-366, 368 et uq.; Rooca del Palo, the 
higheat northern margin of the crater 
of, 376, 877; meaaurement of Uie 
Piiiita Naaone, and of the Hermitage 
of SalvaUov, 877; height to which the 
acorie rise from the bottom of the 
crater, 378. 

Yilfa, apeciea of, 283. 

VilU de Leon, elevation of, 208. 

Vital force, diaaertation on, 380-389; 
illustrated b> Epicharmiia from the 
painting of the ''Rhodian Genius," 
883; svnibolaof its existence and ex- 
tinction, 384; definition of, 386; illua- 
trativa note, 386-389. 

Yiverm a native of South America, 13, 
134. 

Yolcanoa, still active in the Califomian 
chain of mountaina, 37, 38; of Aeon- 
cagua, 205 ; of the interior of Aaia and 
of tlie New World, 65 ; general view of 
their atructure and mode of action in 
different parts of the earth, 353-375 ; 
previoua to the eighteenth century, all 
our knowledge derived from obaerva- 
tionaof Vesuviuaand Etna, 355 ; andden 
volcanic fisaures in various parta of the 
earth. 356, 357 ; varioua heighte of, 358; 
cratera of elevation, the importance of, 
Z&f^ varioua groupa of, vrith fire-emit* 
ting mouths, 359 ; the table-land of 
Quito one immense volcanic hearth, 
860; the subterranean fire progresaive 
from north to aouth, 360; eartbjuakea 
evidence of aubterranean volcanic com- 
munication, 360, 361 ; elevation of 
Vesuvius, and various meaaurementa 
of the margina of the crater, 373, 376, 
377 ; great eruptiona of, 864r-366, 368 
et $rq.; in the chain of the Andea, 
penetrate above the snow-line, 367; 
caused the lo% aummit of Mount 



Cargnairaso to fStdl in, when the mhi^ 
surrounding country was covered will- 
mud and fishes, 367; volcanic origin 
of pumice, 369 ; Pompeii buried bj a. 
eni^tion of Vesuviua, 369 ; Fliuy 
account of, 369, 370; the aununits i ' 
upheaved maaaea of trachyte and lavi 
370; Peak of Teneriffe, 871 ; andile . 
appearance and disappearance of, 87] 
what generates the heat of, S73-874 
volcanic phenomena the result of 
connection between the interior an 
exterior of onr planet, 878; illnstn 
tive notes of, 376-378. 

Waraput4, cascade of, 149. 

Wada-dhara, elevation and yegetation ol 
79. 

Water, peculiar blackneaa of aome c 
the South American rivers, 160. 

West wind, phenomenon of its prevalence 
on the Afincan coast, 46. 

Weatem currenta of the ocean fovourable 
to the mariner, 154, 174. 

Wha-satch mountains, 207. 

Wheat, firat culture of, in New Spain, 1 30. 

Wheel animalculea, wonderful revivifi- 
cation of the, 211. 240, 241. 

White Sea, myth of the, 185. 

Willows, one of the vegetable forma by 
which the aapect of Nature is princi- 
pally determined, 229, 331, 342. 

Words, changes in the meaning of, 191. 

Worms, immense variety in the depth of 
the waters, 213. 

Xagda, gulf o^ springs of fresh water in 
the, 174. 

Yanaguanga, paramo of, 407. 
Yaruroa, aavage tribe of, 197. 
Yew, ita geographical ^stribation, SIKI; 

its great longevity, 273. 
Yucatan, architectural remains in, 131, 

132. 

Zacatbcas, elevation of, 208; 
Zahara, phenomenon of the west winds 
on the African coast attributable to, 46i. 
Zambos, tribe of the, 197. 
Zoophytes, the calcfi^eoua, 35L 
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